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Important 


Texas Instruments makes no warranty, either express or implied, including 
but not limited to any implied warranties of merchantability and fitness for 
a particular purpose, regarding any programs or book materials and makes 
such materials available solely on an “as-is” basis. 


In no event shall Texas Instruments be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of the purchase or use of these materials, and the sole and 
exclusive liability of Texas Instruments, regardless of the form of action, 
shall not exceed the purchase price of this equipment. Moreover, Texas 
Instruments shall not be liable for any claim of any kind whatsoever against 
the use of these materials by any other party. 


US FCC Information Concerning Radio Frequency Interference 


This equipment has been tested and found to comply with the limits for a 
Class B digital device, pursuant to Part 15 of the FCC rules. These limits are 
designed to provide reasonable protection against harmful interference in a 
residential installation. This equipment generates, uses, and can radiate 
radio frequency energy and, if not installed and used in accordance with the 
instructions, may cause harmful interference with radio communications. 
However, there is no guarantee that interference will not occur in a 
particular installation. 


If this equipment does cause harmful interference to radio or television 
reception, which can be determined by turning the equipment off and on, 
you can try to correct the interference by one or more of the following 
measures: 


¢ Reorient or relocate the receiving antenna. 
¢ Increase the separation between the equipment and receiver. 


¢ Connect the equipment into an outlet on a circuit different from that to 
which the receiver is connected. 

¢ Consult the dealer or an experienced radio/television technician for 
help. 

Caution: Any changes or modifications to this equipment not expressly 


approved by Texas Instruments may void your authority to operate the 
equipment 
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This manual describes how to use the TI-83 Plus Graphing Calculator. Getting 
Started is an overview of TI-83 Plus features. Chapter 1 describes how the 

TI-83 Plus operates. Other chapters describe various interactive features. Chapter 
17 shows how to combine these features to solve problems. 
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Special Features of the TI-83 Plus 





Flash — Electronic Upgradability 


The TI-83 Plus uses Flash technology, 
MAS# which lets you upgrade to future software 
as versions without buying a new calculator. 


For details, refer 
to: Chapter 19 


As new functionality becomes availahle, you can electronically upgrade your 

TI-83 Plus from the Internet. Future software versions include maintenance 
upgrades that will be released free of charge, as well as new applications and major 
software upgrades that will be available for purchase from the TI web site: 

http:// www.ti.com/calc 


184K bytes of Memory 


184K bytes of memory are built into the TI-83 Plus. About 
24K of RAM (random access memory) are available for you 
to compute and store functions, programs, and data. 


For details, refer 
to: Chapter 18 


About 160K of user data archive allow you to store data, programs, applications, or 
any other variables to a safe location where they cannot be edited or deleted 
inadvertently. You can also free up RAM by archiving variables to user data 


Applications 


Applications can be installed to customize the TI-83 Plus 
to your classroom needs. The big 160K archive space lets 
you store up to ten (10) applications at one time. 
Applications can also be stored on a computer for later use 
or linked unit-to-unit. 


The TI-83 Plus has some calculator software 
applications (Apps) preinstalled. For information 
about these Apps, see the electronic documentation 
files on the Texas Instruments web page at: 
education.ti.com/guides. 


For details, refer 
to: Chapter 18 


Archiving 


You can store variables in the TI-83 Plus user data archive, 
a protected area of memory separate from RAM. The user 
data archive lets you: 


For details, refer 
to: Chapter 18 


¢ Store data, programs, applications or any other variables to a safe location 
where they cannot be edited or deleted inadvertently. 
e Create additional free RAM by archiving variables. 


By archiving variables that do not need to be edited frequently, you can free up 
RAM for applications that may require additional memory. 





Calculator-Based Laboratory™ (CBL 2™, CBL™) and Calculator-Based Ranger™ 
(CBR™) 


The TI-83 Plus comes with the CBL/CBR application For detallstreter 
already installed. When coupled with the (optional) iy Ch ‘ : “4 
CBL 2/CBL or CBR accessories, you can use the TI-83 Plus fo: Chapter 14 
to analyze real world data. 


CBL 2/CBL and CBR let you explore mathematical and scientific relationships 
among distance, velocity, acceleration, and time using data collected from 
activities you perform. 


CBL 2/CBL and CBR differ in that CBL 2/CBL allows you to collect data using 
several different probes analyzing temperature, light, volt type, or sonic (motion) 
data. CBR collects data using a built-in Sonic probe. CBL 2/CBL and CBR 
accessories can be linked together to collect more than one type of data at the 
same time. You can find more information on CBL 2/CBL and CBR in their user 
manuals. 


x ENG 





Getting Started: 
Do This First! 





Contents 


ENG 


LISOSIUS IMC Y DO ar Gh eeeeec ee det cee et Se, ee eee eee, Pea 2 
PIES FPLUISHMLOM US eececerees ter erecte ete so ese eee eee eeeoa sacs cand ob ease eva tact ols Seoscnepeseeeses 4 
EILSUIS LEP Srarereteerersterreceeree eet oe eT er eee I Soe 5 
Entenngia Calculationsthel Quadratic Moral ales..cs.c0.scsceccesevetesessstssesessosceeee 6 
Converting to a Fraction: The Quadratic Formula......c.cccccsssccssesesessesesesseeee iG 
Displaying Complex Results: The Quadratic Formula ..........ccccccccssesseseseeseesees 8 
DSHNIN ALUN CH ONE O xa UlWln Olerereerseem meee: meecettecetee erste et ea tree merece tiers 9 
DetmingaMableomValuess 5. Oxavwitihiuliclenemcsec tcc eeeeemen tee eo rteceenaes 10 
ZAGOMIN SIMON he MAD CAB OXaWiIUNA Ceara re eeeeeeceeee reece seer nee 11 
Sewn sthewviewins Window. Oxewitin la eeecsesseseesseccscescetsseseescseereeeseor ese 12 
Displaying and Tracing the Graph: Box with Lid... eesssesseecseeeeecencees 13 
LOOMING AMON: Graph BO xavyi Lil Cleeve sceesseceat aera ste eee eee ones 15 
Finding the Calculated Maximum: Box With Lid... ceeessescsseeseeseeseeeeenes 16 
OthersheSosPlus th eAayunes see wetter eee ee sees cee oe, See ee INA 


Wi} Texas INSTRUMENTS —‘TI-83 Plus 


#=1.S82446R V=se.905226 4 


STATPLOT Fi TBLSET F2 FORMAT F3 GD F4 Exp FS 


(v=) (wnoow) WINDOW (winoow)) (Zoom) (TRACE ) TRACE) (GRAPH ) 





Getting Started 1 


TI-83 Plus Keyboard 





Generally, the keyboard is divided into these zones: graphing keys, editing keys, 
advanced function keys, and scientific calculator keys. 
Keyboard Zones 
Graphing keys access the interactive graphing features. 
Editing keys allow you to edit expressions and values. 
Advanced function keys display menus that access the advanced functions. 
Scientific calculator keys access the capabilities of a standard scientific 


calculator. 

VR} TEXAS INSTRUMENTS 71-83 Plus 
Graphing Keys = ———— | | Ce} (inaon) (zoom) (ruse) (Gran) 
Editing Keys 


Advanced TEST _A ANGLE 8 DRAW C DISTR 
: Comes) Hass (Pram) (vars ) =) ee) 
Function Key. Ss TRX_D SINT E COs’ F TAN’ G 


CDC) Co) Gun) C5) 
ECO 


Scientific 
Calculator Keys eee Be Go) 
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Using the Color-Coded Keyboard 


The keys on the TI-83 Plus are color-coded to help you easily locate the key 
you need. 


The light gray keys are the number keys. The blue keys along the right side of 
the keyboard are the common math functions. The blue keys across the top set 
up and display graphs. The blue key provides access to applications such 
as the Finance application. 


The primary function of each key is printed on the keys. For example, when 
you press [MATH], the MATH menu is displayed. 


Using the and Keys 


The key 
accesses the 
second function 
printed in yellow 
above each key. 


The secondary function of each key is printed in yellow above the key. 
When you press the yellow key, the character, abbreviation, or word 
printed in yellow above the other keys becomes active for the next 
keystroke. For example, when you press and then [MATH], the TEST 
menu is displayed. This guidebook describes this keystroke combination as 


(2nd} [TEST]. 


The alpha function of each key is printed in green above the key. When you 
press the green key, the alpha character printed in green above the 
other keys becomes active for the next keystroke. For example, when you 
press and then [MATH], the letter A is entered. This guidebook 
describes this keystroke combination as [A]. 


[pbatalontes 


STATPLOT F1 TBLSET F2 PORMAT F3 CALC F4 TABLE FS 








ALOCK LINK 


ust 


The [ALPHA] key TEST A ANGLE 8 DRAW C DISTR 


function printed in 
green above each 


key. 
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TI-83 Plus Menus 





Displaying a Menu 


While using your TI-83 Plus, you often will need 
to access items from its menus. 


When you press a key that displays a menu, that 
menu temporarily replaces the screen where you 
are working. For example, when you press (MATH), 
the MATH menu is displayed as a full screen. 


After you select an item from a menu, the screen 
where you are working usually is displayed again. 


Moving from One Menu to Another 


Some keys access more than one menu. When you 
press such a key, the names of all accessible menus 
are displayed on the top line. When you highlight a 
menu name, the items in that menu are displayed. 
Press [>] and [4] to highlight each menu name. 


Selecting an Item from a Menu 


The number or letter next to the current menu item 

is highlighted. If the menu continues beyond the 

screen, a down arrow (J ) replaces the colon (: ) in 

the last displayed item. If you scroll beyond the last 

displayed item, an up arrow (7%) replaces the colon 

in the first item displayed. You can select an item in 

either of two ways. 

¢ Press [¥] or [4] to move the cursor to the number 
or letter of the item; press [ENTER]. 

¢ Press the key or key combination for the number 
or letter next to the item. 


Leaving a Menu without Making a Selection 


You can leave a menu without making a selection in 
any of three ways. 


e Press [CLEAR] to return to the screen where 
you were. 


e Press [QUIT] to return to the home 
screen. 


e Press a key for another menu or screen. 


4 Getting Started 





ENG 


First Steps 





Before starting the sample problems in this chapter, follow the steps on this page 
to reset the TI-83 Plus to clear RAM memory. This ensures that the keystrokes in 
this chapter will produce the illustrated results. 


To reset the TI-83 Plus, follow these steps. 


1. 
2. 


5. Press 2 to select 2:Reset. 


. Press 1 to display the RESET RAM menu. 


. Press Enter to display the home screen. 


Press to turn on the calculator. 


Press and release (2nd), and then press [MEM] 
(above [4]). 





When you press [2nd], you access the operation 
printed in yellow above the next key that you 
press. [MEM] is the operation of the [+] key. 


The MEMORY menu is displayed. 


m Momnt-Del... 


‘ie 

*Clear Entries 
?ClrAllLists 
*Archive 
*UnArchive 
+ te 





3 
4 
a 
6 
r 





11 RAMA... 
Defaults... 


. Press 7 to select 7:Reset. fit ARCHIVE ALL 


The RAM ARCHIVE ALL menu is displayed. 


RAM memory is cleared. 


TI-B3 Fius 
1.00 


When you reset the TI-83 Plus, the display 


contrast is also reset. RAM cleared 





¢ Ifthe screen is very light or blank, press and 
release [2nd], and then press and hold [4] to 
darken the screen. 


e Ifthe screen is very dark, press and release [2nd], and then press and hold [¥] 
to lighten the screen. 
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Entering a Calculation: The Quadratic Formula 





Use the quadratic formula to solve the quadratic equations 3X? + 5X + 2 = 0 and 
2X? - X +3 = 0. Begin with the equation 3X? + 5X + 2 =0. 


1. Press 3 (STO» [A] (above [MATH]}) to store 373A: S3B: 23Ci 
the coefficient of the X* term. 


2. Press [: ] (above [-}). The colon allows 
you to enter more than one instruction on a line. 


3. Press 5 [STOe) [B] (above [APPS]) to store 
the coefficient of the X term. Press [eal to 
enter a new instruction on the same line. Press 2 
[C] (above [PRGM)) to store the 


constant. 


4. Press to store the values to the variables 
A, B, and C. 


The last value you stored is shown on the right 
side of the display. The cursor moves to the next 
line, ready for your next entry. 








5. Press (( (6) (ALPHA) [8] (4) 2nd) [V] [ALPHA] [8] G2) FE) 
4 [ALPHA] [A] [ALPHA] [C] 0) 0) ) CO 2 (ALPHA) [A] 
to enter the expression for one of the 
solutions for the quadratic formula, 


-b+ yp? -4ac 


2a 





¢ -B+J (Bé-4AC) d-¢ 
2AM 


6. Press to find one solution for the equation 
3X? + 5X +2=0. 


The answer is shown on the right side of the 
display. The cursor moves to the next line, ready 
for you to enter the next expression. 
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Converting to a Fraction: The Quadratic Formula 


You can show the solution as a fraction. 
1. Press to display the MATH menu. 





2. Press 1 to select 1:}Frac from the MATH menu. +J CB2-4AC doc 


-,. 6666666667 
Ans?*Frace 













When you press 1, Ans)Frac is displayed on the 
home screen. Ans is a variable that contains the 
last calculated answer. 





3. Press to convert the result to a fraction. € -B+J (Bé-4AC 37 ¢ 





To save keystrokes, you can recall the last expression you entered, and then edit it 
for a new calculation. 


4. Press [ENTRY] (above [ENTER]) to recall the C -B+ (Beé-4ACa ac 
fraction conversion entry, and then press % 
[ENTRY] again to recall the quadratic-formula Ansr Suge eect 
aes (-BercBe-ancysee 
eee vi=Bi | 
2a 
5. Press [4] to move the cursor onto the + sign in ZAD 
the formula. Press [) to edit the quadratic- ares Sas eseiinoaley 
formula expression to become: “2/3 
2 7 ¢ -B-I¢Be-4AC 3 oC 
b—./b“—4ac 3A) 
2a = 
6. Press to find the other solution for the | 





quadratic equation 3X? + 5X +2 =0. 
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Displaying Complex Results: The Quadratic Formula 





Now solve the equation 2X? - 


the TI-83 Plus displays complex results. 


1. 


Press (MODE] (+) (=) [=] ©) (+) ©) (6 times), and then 
press [>] to position the cursor over a+bi. Press 
to select a+bi complex-number mode. 





Press [QUIT] (above [MODE]) to return to the 
home screen, and then press to clear it. 


Press 2 (ST0s] [ALPHA] [A] [ALPHA] [ : ] (©) 1 [STO#) 
[ALPHA] [B] [ALPHA] [ : ] 3 (STOs] [ALPHA] (C} (ENTER). 
The coefficient of the X? term, the coefficient of 


the X term, and the constant for the new 
equation are stored to A, B, and C, respectively. 


. Press [ENTRY] to recall the store instruction, 


and then press [ENTRY] again to recall the 
quadratic-formula expression, 
—b-b*—4ac 
2a 


. Press to find one solution for the equation 


2X?-X+3=0. 


Press [ENTRY] repeatedly until this 
quadratic-formula expression is displayed: 


-b+,/b2—4a0e 


2a 





. Press to find the other solution for the 


quadratic equation: 2X? - X +3 =0. 


X +3=0. When you set a+bi complex number mode, 


237A? -19B239C 


3 
¢ -B-I CB? -4AC 3 37 ¢ 
2A 





2?hi cl sBisec * 
¢ -B-ICBe-4AC 37 ¢ 
2AD 

Heer ic 1989578817 














-I¢Be 4c ve 
~ 1989373811, 


Sie Be-4ACa arc 
+1.19895788171 





Note: An alternative for solving equations for real numbers is to use the built-in Equation 
Solver (Chapter 2). 
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Defining a Function: Box with Lid 





Take a 20 cm x 25 cm. sheet of paper and cut X x X squares from two corners. Cut 
X x 12.5 cm rectangles from the other two corners as shown in the diagram below. 
Fold the paper into a box with a lid. What value of X would give your box the 
maximum volume V? Use the table and graphs to determine the solution. 


Begin by defining a function that describes the 


volume of the box. Be 
From the diagram: 2X +A=20 
2X + 2B = 25 
V = A*B*X 
Substituting: WS) = 29) (C37 42.9) 28 


1. Press [Y=] to display the Y= editor, which is 
where you define functions for tables and 
graphing. 


2. Press [(Q 20(-] 2 25()2) Plotd Plot Plots 2 
to define the volume function len ste. (29/2 
1 


as Y1 in terms of X. 


lets you enter X quickly, without having 
to press [ALPHA]. The highlighted = sign indicates 
that Y1 is selected. 
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Defining a Table of Values: Box with Lid 





The table feature of the TI-83 Plus displays numeric information about a function. 
You can use a table of values from the function defined on page 9 to estimate an 


answer to the problem. 

1. Press [TBLSET] (above [WINDOW)) to display THBLE SETUP 
the TABLE SETUP menu. UD we 

2. Press to accept TblStart=0. Hate Ad ee 

3. Press 1 to define the table increment 


. Press [TABLE] (above [GRAPH]) to display the 


. Press and hold [¥] to scroll the table until a 


. Press [TBLSET]. 


ATbI=1. Leave Indpnt: Auto and Depend: Auto 
so that the table will be generated automatically. 





table. 


i 


Notice that the maximum value for Y1 (box’s 
volume) occurs when X is about 4, between 3 
and 5. 


1 | ovcwn 


negative result for Y1 is displayed. 


Notice that the maximum length of X for this 
problem occurs where the sign of Y1 (box’s 
volume) changes from positive to negative, 
between 10 and 11. 


TbhlStart=6 
Tbl= 


Notice that TblStart has changed to 6 to reflect & 
the first line of the table as it was last displayed. pena ae Ask 
(in step 5, the first value of X displayedinthe —° |V&Pend? Miss Ask 
table is 6.) 
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Zooming In on the Table: Box with Lid 





You can adjust the way a table is displayed to get more information about a defined 
function. With smaller values for ATbl, you can zoom in on the table. 


1. Press 3 to set TblStart. Press [-] 1 TAB CE SETUP 
to set ATbl. 3 


This adjusts the table setup to get a more 
accurate estimate of X for maximum volume Y1. 


2. Press [TABLE]. 
3. Press [+] and [4] to scroll the table. 


Notice that the maximum value for Y1 is 410.26, 
which occurs at X=3.7. Therefore, the maximum 
occurs where 3.6<X<3.8. 


4. Press [TBLSET]. Press 3 [-] 6 to set 
TbiStart. Press [-] 01 to set ATbI. 


5. Press [TABLE], and then press [+] and [4] to 
scroll the table. 


Four equivalent maximum values are shown, 
410.26 at X=3.67, 3.68, 3.69, and 3.70. 


3.6 
3.6 
3.6 
3.6 
re 


6. Press [=] or [4] to move the cursor to 3.67. Press 
{>] to move the cursor into the Y1 column. 


The value of Y1 at X=3.67 is displayed on the 
bottom line in full precision as 410.261226. 


7. Press [+] to display the other maximum. 





3.66 
The value of Y1 at X=3.68 in full precision is g Hs 
410.264064, at X=3.69 is 410.262318 and at X=3.7 3.69 
is 410.256. z.0 
aries 
The maximum volume of the box would occur at Yy=d16, 264664 
3.68 if you could measure and cut the paper at 


.01-centimetre increments. 
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Setting the Viewing Window: Box with Lid 





You also can use the graphing features of the TI-83 Plus to find the maximum value 
of a previously defined function. When the graph is activated, the viewing window 
defines the displayed portion of the coordinate plane. The values of the window 
variables determine the size of the viewing window. 


1. Press to display the window editor, 
where you can view and edit the values of the 
window variables. 


e= 


The standard window variables define the 
viewing window as shown. Xmin, Xmax, Ymin, 
and Ymax define the boundaries of the display. 
Xscl and Yscl define the distance between tick 
marks on the X and Y axes. Xres controls 
resolution. 


2. Press 0 to define Xmin. 


AmMin=8 
3. Press 20 [=] 2 to define Xmax using an AMax=20/20 
expression. ascl=1 


4. Press [ENTER]. The expression is evaluated, and 10 
is stored in Xmax. Press to accept Xscl as 
1. 


5. Press 0 [ENTER] 500 (ENTER) 100 [ENTER] 1 [ENTER] to 
define the remaining window variables. 
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Displaying and Tracing the Graph: Box with Lid 


Now that you have defined the function to be graphed and the window in which to 
graph it, you can display and explore the graph. You can trace along a function 
using the TRACE feature. 


1. Press to graph the selected function in 
the viewing window. 


The graph of Y1=(20-2X)(25/2-X)X is displayed. 


2. Press [>] to activate the free-moving graph 
cursor. 


The X and Y coordinate values for the position 
of the graph cursor are displayed on the bottom 
line. 


n=5.106283 UY=e50 


3. Press [4], >], [4], and [>] to move the free-moving 
cursor to the apparent maximum of the 
function. 


As you move the cursor, the X and Y coordinate 
values are updated continually. 





eS. eS4O4S SVE4LL e90Se o 
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Displaying and Tracing the Graph: Box with Lid (continued) 


4. Press [TRACE]. The trace cursor is displayed on V1=Ce0-2H 25 ¢2-HIH 
the Y1 function. 


The function that you are tracing is displayed in 
the top-left corner. 


5. Press (<j and [>] to trace along Y1, one X dot ata 
time, evaluating Y1 at each X. 


ts Eg re 


You also can enter your estimate for the VISCE0-ZH MES /2-HIE 
maximum value of X. 


6. Press 3 [-] 8. When you press a number key 
while in TRACE, the X= prompt is displayed in 
the bottom-left corner. 

7. Press [ENTER]. VIECR0-ZHEEPE- HIE 


The trace cursor jumps to the point on the Y1 
function evaluated at X=3.8. 


#=3.8 S409. 944 








TI=Ce0- Ene s 2-H 


os 


H=3.7224043 YH410.22341 





8. Press (4 and DP] until you are on the maximum Y 
value. 


This is the maximum of Y1(X) for the X pixel 
values. The actual, precise maximum may lie 
between pixel values. 
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Zooming In on the Graph: Box with Lid 


To help identify maximums, minimums, roots, and intersections of functions, you 
can magnify the viewing window at a specific location using the ZOOM 
instructions. 


1. Press to display the ZOOM menu. 


This menu is a typical TI-83 Plus menu. To 
select an item, you can either press the number 
or letter next to the item, or you can press [¥] 





until the item number or letter is highlighted, 2Standard 
and then press [ENTER]. 2qrig 


2. Press 2 to select 2:Zoom In. 


The graph is displayed again. The cursor has 
changed to indicate that you are using a ZOOM 
instruction. 


H=3.72S404S sVE411. 29032 « 


3. With the cursor near the maximum value of the 
function (as in step 8 on page 14), press [ENTER]. 


The new viewing window is displayed. Both 
Xmax-Xmin and Ymax-Ymin have been 
adjusted by factors of 4, the default values for 
the zoom factors. H=s.7es4O4s Y2411.29032 


4. Press to display the new window 
settings. 
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Finding the Calculated Maximum: Box with Lid 





You can use a CALCULATE menu operation to calculate a local maximum of a 
function. 


1 


Press [CALC] (above [TRACE]) to display the 
CALCULATE menu. Press 4 to select 
4:maximum. 


The graph is displayed again with a Left Bound? 
prompt. 


. Press [4] to trace along the curve to a point to 


the left of the maximum, and then press [ENTER]. 


A» at the top of the screen indicates the 
selected bound. 


A Right Bound? prompt is displayed. 


. Press [>] to trace along the curve to a point to 


the right of the maximum, and then press [ENTER]. 


A ¢at the top of the screen indicates the 
selected bound. 


A Guess? prompt is displayed. 


. Press (4 to trace to a point near the maximum, 


and then press [ENTER]. 


Or, press 3 (-] 8, and then press to enter a 
guess for the maximum. 


When you press a number key in TRACE, the X= 
prompt is displayed in the bottom-left corner. 


Notice how the values for the calculated 
maximum compare with the maximums found 
with the free-moving cursor, the trace cursor, 
and the table. 


Note: In steps 2 and 3 above, you can enter values 
directly for Left Bound and Right Bound, in the same 
way as described in step 4. 
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Other TI-83 Plus Features 





Getting Started has introduced you to basic TI-83 Plus operation. This guidebook 
describes in detail the features you used in Getting Started. It also covers the other 
features and capabilities of the TI-83 Plus. 


Graphing 


You can store, graph, and analyze up to 10 functions (Chapter 3), up to six 
parametric functions (Chapter 4), up to six polar functions (Chapter 5), and 
up to three sequences (Chapter 6). You can use DRAW instructions to 
annotate graphs (Chapter 8). 


Sequences 
You can generate sequences and graph them over time. Or, you can graph 
them as web plots or as phase plots (Chapter 6). 

Tables 
You can create function evaluation tables to analyze many functions 
simultaneously (Chapter 7). 

Split Screen 


You can split the screen horizontally to display both a graph and a related 
editor (such as the Y= editor), the table, the stat list editor, or the home 
screen. Also, you can split the screen vertically to display a graph and its 
table simultaneously (Chapter 9). 


Matrices 


You can enter and save up to 10 matrices and perform standard matrix 
operations on them (Chapter 10). 


Lists 


You can enter and save as many lists as memory allows for use in statistical 
analyses. You can attach formulas to lists for automatic computation. You 
can use lists to evaluate expressions at multiple values simultaneously and 
to graph a family of curves (Chapter 11). 


Statistics 


You can perform one- and two-variable, list-based statistical analyses, 
including logistic and sine regression analysis. You can plot the data as a 
histogram, xyLine, scatter plot, modified or regular box-and-whisker plot, 
or normal probability plot. You can define and store up to three stat plot 
definitions (Chapter 12). 


ENG Getting Started 17 


Other TI-83 Plus Features (continued) 





Inferential Statistics 


You can perform 16 hypothesis tests and confidence intervals and 15 
distribution functions. You can display hypothesis test results graphically 
or numerically (Chapter 13). 


Applications 


You can use such applications as the Finance, the Calculator-Based 
Laboratory™ (CBL 2™ and CBL™), or the Calculator-Based Ranger™ 
(CBR™). With the Finance application you can use time-value-of-money 
(TVM) functions to analyze financial instruments such as annuities, loans, 
mortgages, leases, and savings. You can analyze the value of money over 
equal time periods using cash flow functions. You can amortize loans with 
the amortization functions. With the CBL/CBR applications and CBL 2/CBL 
or CBR (optional) accessories, you can use a variety of probes to collect 
real world data. (Chapter 14). 


CATALOG 


The CATALOG is a convenient, alphabetical list of all functions and 
instructions on the TI-83 Plus. You can paste any function or instruction 
from the CATALOG to the current cursor location (Chapter 15). 


Programming 


You can enter and store programs that include extensive control and 
input/output instructions (Chapter 16). 


Archiving 


Archiving allows you to store data, programs, or other variables to user 
data archive where they cannot be edited or deleted inadvertently. 
Archiving also allows you to free up RAM for variables that may require 
additional memory. 


Archived variables are indicated 
by asterisks (*) to the left of the 
variable names (Chapter 16). 





Communication Link 


The TI-83 Plus has a port to connect and communicate with another 

TI-83 Plus, a TI-83 Plus Silver Edition, a TI-83, a TI-82, a TI-78, a Calculator- 
Based Laboratory (CBL 2/CBL) System, or a Calculator-Based Ranger 
(CBR) System. With the TI™ Connect or TI-GRAPH LINK™ software and 
TI-GRAPH LINK cable, you can also link the TI-83 Plus to a personal 
computer. As future software upgrades become available on the TI web 
site, you can download the software to your PC and then use the 
TI-GRAPH LINK to upgrade your TI-83 Plus. 
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Operating 
the TI-83 Plus 
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Turning On and Turning Off the TI-83 Plus 





Turning On the Calculator 
To turn on the TI-83 Plus, press (ON). 


e Ifyou previously had turned off the calculator by pressing [OFF], 
the TI-83 Plus displays the home screen as it was when you last used it 
and clears any error. 

¢ If Automatic Power Down™ (APD™) had previously turned off the 
calculator, the TI-83 Plus will return exactly as you left it, including the 
display, cursor, and any error. 


e Ifthe TI-83 Plus is turned off and you connect it to another calculator or 
personal computer, the TI-83 Plus will “wake up”when you complete 
the connection. 


e Ifthe TI-83 Plus is turned off and connected to another calculator or 
personal computer, any communication activity will “wake up” the 
TI-83 Plus. 


To prolong the life of the batteries, APD turns off the TI-83 Plus 
automatically after about five minutes without any activity. 


Turning Off the Calculator 
To turn off the TI-83 Plus manually, press [OFF]. 
¢ Allsettings and memory contents are retained by Constant Memory™. 
e Any error condition is cleared. 

Batteries 


The TI-83 Plus uses four AAA alkaline batteries and has a user-replaceable 
backup lithium battery (CR1616 or CR1620). To replace batteries without 
losing any information stored in memory, follow the steps in Appendix B. 
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Setting the Display Contrast 





Adjusting the Display Contrast 


You can adjust the display contrast to suit your viewing angle and lighting 
conditions. As you change the contrast setting, a number from 0 (lightest) to 9 
(darkest) in the top-right corner indicates the current level. You may not be 
able to see the number if contrast is too light or too dark. 


Note: The TI-83 Plus has 40 contrast settings, so each number 0 through 9 
represents four settings. 


The TI-83 Plus retains the contrast setting in memory when it is turned off. 
To adjust the contrast, follow these steps. 
1. Press and release the key. 


2. Press and hold [J or [4], which are below and above the contrast symbol 
(yellow, half-shaded circle). 
» {J lightens the screen. 
¢ [4] darkens the screen. 

Note: If you adjust the contrast setting to 0, the display may become completely 


blank. To restore the screen, press and release [2nd], and then press and hold (4) until 
the display reappears. 


When to Replace Batteries 
When the batteries are low, a low-battery message is displayed when you: 


¢ Turn on the calculator. 

* Download anew application. 

e Attempt to upgrade to new software. 
To replace the batteries without losing any information in memory, follow 
the steps in Appendix B. 


Generally, the calculator will continue to operate for one or two weeks 
after the low-battery message is first displayed. After this period, the 
TI-83 Plus will turn off automatically and the unit will not operate. 
Batteries must be replaced. All memory should be retained. 


Note: The operating period following the first low-battery message could be longer 
than two weeks if you use the calculator infrequently. 
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The Display 





Types of Displays 


The TI-83 Plus displays both text and graphs. Chapter 3 describes graphs. 
Chapter 9 describes how the TI-83 Plus can display a horizontally or 
vertically split screen to show graphs and text simultaneously. 


Home Screen 


The home screen is the primary screen of the TI-83 Plus. On this screen, 
enter instructions to execute and expressions to evaluate. The answers are 
displayed on the same screen. 


Displaying Entries and Answers 


When text is displayed, the TI-83 Pius screen can display a maximum of 8 
lines with a maximum of 16 characters per line. If all lines of the display are 
full, text scrolls off the top of the display. If an expression on the home 
screen, the Y= editor (Chapter 3), or the program editor (Chapter 16) is 
longer than one line, it wraps to the beginning of the next line. In numeric 
editors such as the window screen (Chapter 3), a long expression scrolls to 


the right and left. 
When an entry is executed on the home screen, the answer is displayed on 
the right side of the next line. 
logt2)_ 5 Entry 
» 0818299957 Answer 


The mode settings control the way the TI-83 Plus interprets expressions 
and displays answers (page 1-9). 


If an answer, such as a list or matrix, is too long to display entirely on one 
line, an ellipsis (...) is displayed to the right or left. Press [}] and [XJ to 
display the answer. 


Li Entry 
f2oel2 Bid. 2) S6:. Answer 


Returning to the Home Screen 


To return to the home screen from any other screen, press [QUIT]. 


Busy Indicator 


When the TI-83 Plus is calculating or graphing, a vertical moving line is 
displayed as a busy indicator in the top-right corner of the screen. When 
you pause a graph or a program, the busy indicator becomes a vertical 
moving dotted line. 
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Display Cursors 





In most cases. the appearance of the cursor indicates what will happen 
when you press the next key or select the next menu item to be pasted as a 


character. 


Cursor 
Entry 


Appearance 
Solid rectangle 
a 


Underline _ 


Reverse arrow 


Checkerboard. 
rectangle 


tmin 


Be 


nd 


Effect of Next Keystroke 


A character is entered at the cursor; any 
existing character i Is overwritten 


A character i is inserted i in front of the 
cursor location 


A ond character - (yellow on on ‘the keyboard) 


is entered ora 2nd operation i is executed _ 


ache cmmery 


An alpha character (green on the 
keyboard) is entered or SOLVE is 
executed 


No entry; ‘the m maximum characters are 
entered at a prompt or memory is full 





If you press during an insertion, the cursor becomes an underlined A 
(A). If you press during an insertion, the underlined cursor becomes an 
underlined f (*). 


Graphs and editors sometimes display additional cursors, which are 
described in other chapters. 


ENG 
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Entering Expressions and Instructions 





What Is an Expression? 


An expression is a group of numbers, variables, functions and their 
arguments, or a combination of these elements. An expression evaluates to 
a single answer. On the TI-83 Plus, you enter an expression in the same 
order as you would write it on paper. For example, mR? is an expression. 


You can use an expression on the home screen to calculate an answer. In 
most places where a value is required, you can use an expression to enter a 
value. 


C1732 
et E LTT Pie 


Entering an Expression 





WINDOW 
amin=-16 
AMax=20 





To create an expression, you enter numbers, variables, and functions from 
the keyboard and menus. An expression is completed when you press 
[ENTER], regardless of the cursor location. The entire expression is evaluated 
according to Equation Operating System (EOS™) rules (page 1-23), and the 
answer is displayed. 


Most TI-83 Plus functions and operations are symbols comprising several 
characters. You must enter the symbol from the keyboard or a menu; do 
not spell it out. For example, to calculate the log of 45, you must press 
45. Do not enter the letters L, O, and G. If you enter LOG, the TI-83 Plus 
interprets the entry as implied multiplication of the variables L, O, and G. 


Calculate 3.76 + (-7.9 + 5) + 2 log 45. 


Br eee ore al Gad fi) Sb Be Ph fes eae 
2 (LOG) 45D . ogte 
ae 2.642575252 





Multiple Entries on a Line 


To enter two or more expressions or instructions on a line, separate them 


with colons [:]). All instructions are stored together in last entry 
(ENTRY; page 1-17). 


SA! 2962 AB 
a) 


a, 
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Entering a Number in Scientific Notation 
To enter a number in scientific notation, follow these steps. 


1. Enter the part of the number that precedes the exponent. This value can 
be an expression. 


Press [2nd] [EE]. E is pasted to the cursor location. 


3. Ifthe exponent is negative, press ((), and then enter the exponent, 
which can be one or two digits. 


C19/29E-2 
895 


When you enter a number in scientific notation, the TI-83 Plus does not 
automatically display answers in scientific or engineering notation. The 
mode settings (page 1-9) and the size of the number determine the display 
format. 


Functions 


A function returns a value. For example, +, -, +, ¥(, and log( are the functions 
in the example on page 1-6. In general, the first letter of each function is 
lowercase on the TI-83 Plus. Most functions take at least one argument, as 
indicated by an open parenthesis ( () following the name. For example, sin( 
requires one argument, sin(valwe). 


Instructions 


An instruction initiates an action. For example, ClrDraw is an instruction 
that clears any drawn elements from a graph. Instructions cannot be used 
in expressions. In general, the first letter of each instruction name is 
uppercase. Some instructions take more than one argument, as indicated 
by an open parenthesis ( () at the end of the name. For example, Circle( 
requires three arguments, Circle(X,Y,radius). 


Interrupting a Calculation 


To interrupt a calculation or graph in progress, which is indicated by the 
busy indicator, press [ON]. 


When you interrupt a calculation, a menu is displayed. 


¢ Toreturn to the home screen, select 1:Quit. 
¢ Togo to the location of the interruption, select 2:Goto. 


When you interrupt a graph, a partial graph is displayed. 


e Toreturn to the home screen, press or any nongraphing key. 
¢ Torestart graphing, press a graphing key or select a graphing 
instruction. 
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TI-83 Plus Edit Keys 





Keystrokes Result 
D) or{d Moves the cursor within an expression, these Keystepeat. 
[4] or) Moves the cursor from line to line within an expression that 


occupies more than one line; these keys repeat. 


On the top line of an expression on the home screen, [+] moves the 
cursor to the beginning of the expression. 


On the bottom line of an expression on the home screen, [*] moves 
the cursor to the end of the expression. 








Moves the CUrSOr | to the beginning of an 1 expression. 








Moves the cursor to the end of an expression. 











On a line with text on the home screen, clears the current line. 


On a blank line on the home screen, clears everything on the home 
screen. 


In an editor, clears the expression or value where the cursor is 
_located; it does not store a Zero. 


DEL _ Deletes a character a at the cursor; this key repeats. . 
[INS] ~ Changes the cursor to an underline (aad: inserts characters i in 


front of the underline cursor; to end insertion, press (2nd) [INS] or 







md) ; aC anges e cursor O e next t keystroke pe performs z a 2 2nd 
operation (an operation in yellow above a key and to the left); to 
cancel 2nd, press Rnd) again. 


ALPHA ‘Changes ‘the cursor to fi); the next keystroke pastes an alpha 
character (a character in green above a key and to the right) or 
executes SOLVE (Chapters 10 and 11); to cancel [ALPHA], press 
_(ACPHA) or press (4), (4), D), or &). 


(2nd) [A-LOCK] - Changes the cursor to fi; sets alpha- Jock; subsequent keystrokes 
(on an alpha key) paste alpha characters; to cancel alpha-lock, 
press [ALPHA]. If you are prompted to enter a name such as for a 








X,T,.0,n Pastes an X in eee mode, a T in Par mode, a6 in Pol mode, or an 
nin Seq mode with one keystroke. 
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Checking Mode Settings 


Mode settings control how the TI-83 Plus displays and interprets numbers 
and graphs. Mode settings are retained by the Constant Memory feature 
when the TI-83 Plus is turned off. All numbers, including elements of 
matrices and lists, are displayed according to the current mode settings. 


To display the mode settings, press [MODE]. The current settings are 
highlighted. Defaults are highlighted below. The following pages describe 
the mode settings in detail. 


Normal Sci Eng Numeric notation 

Float 0123456789 Number of decimal places 

Radian Degree Unit of angle measure 

Func. Par Pol Seq ‘Type of graphing 

Connected Dot Whether to connect graph points 

Sequentia } Simul Whether to plot simultaneously 

Real atbi re‘*67 Real, rectangular complex, or polar complex 
full Horiz G-T Full screen, two split-screen modes 


Changing Mode Settings 
To change mode settings, follow these steps. 


1. Press [+] or [4] to move the cursor to the line of the setting that you want 
to change. 


2. Press [>] or [4] to move the cursor to the setting you want. 


3. Press [ENTER]. 


Setting a Mode from a Program 


You can set a mode from a program by entering the name of the mode as an 
instruction; for example, Func or Float. From a blank program command 
line, select the mode setting from the mode screen; the instruction is pasted 
to the cursor location. 


PROGRAM: TEST 
= Func 
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Setting Modes (continued) 





Normal, Sci, Eng 


Notation modes only affect the way an answer is displayed on the home 
screen. Numeric answers can be displayed with up to 10 digits and a two- 
digit exponent. You can enter a number in any format. 


Normal notation mode is the usual way we express numbers, with digits to 
the left and right of the decimal, as in 12345.67. 


Sci (scientific) notation mode expresses numbers in two parts. The 
significant digits display with one digit to the left of the decimal. The 
appropriate power of 10 displays to the right of E, as in 1.234567E4. 


Eng (engineering) notation mode is similar to scientific notation. However, 
the number can have one, two, or three digits before the decimal; and the 
power-of-10 exponent is a multiple of three, as in 12.34567E3. 


Note: If you select Normal notation, but the answer cannot display in 10 digits (or 
the absolute value is less than .001), the TI-83 Plus expresses the answer in 
scientific notation. 


Float, 0123456789 


Float (floating) decimal mode displays up to 10 digits, plus the sign and 
decimal. 


0123456789 (fixed) decimal mode specifies the number of digits (0 through 
9) to display to the right of the decimal. Place the cursor on the desired 
number of decimal digits, and then press [ENTER]. 


The decimal setting applies to Normal, Sci, and Eng notation modes. 
The decimal setting applies to these numbers; 


e An answer displayed on the home screen 

¢ Coordinates on a graph (Chapters 3, 4, 5, and 6) 

* The Tangent( DRAW instruction equation of the line, x, and dy/dx 
values (Chapter 8) 

¢ Results of CALCULATE operations (Chapters 3, 4, 5, and 6) 


* The regression equation stored after the execution of a regression 
model (Chapter 12) 
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Radian, Degree 


Angle modes control how the TI-83 Plus interprets angle values in 
trigonometric functions and polar/rectangular conversions. 


Radian mode interprets angle values as radians. Answers display in 
radians. 


~@ 


Degree mode interprets angle values as degrees. Answers display in 
degrees. 


Func, Par, Pol, Seq 


Graphing modes define the graphing parameters. Chapters 3, 4, 5, and 6 
describe these modes in detail. 


Func (function) graphing mode plots functions, where Y is a function of X 
(Chapter 3). 


Par (parametric) graphing mode plots relations, where X and Y are 
functions of T (Chapter 4). 


Pol (polar) graphing mode plots functions, where r is a function of 8 
(Chapter 5). 


Seq (sequence) graphing mode plots sequences (Chapter 6). 


Connected, Dot 


ENG 


Connected plotting mode draws a line connecting each point calculated for 
the selected functions. 


Dot plotting mode plots only the calculated points of the selected functions. 
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Setting Modes (continued) 





Sequential, Simul 


Sequential graphing-order mode evaluates and plots one function 
completely before the next function is evaluated and plotted. 


Simul (Simultaneous) graphing-order mode evaluates and plots all selected 
functions for a single value of X and then evaluates and plots them for the 
next value of X. 


Note: Regardless of which graphing mode is selected, the TI-83 Plus will 
sequentially graph all stat plots before it graphs any functions. 


Real, a+bi, re40i 


Real mode does not display complex results unless complex numbers are 
entered as input. 


Two complex modes display complex results. 
¢ a+bi (rectangular complex mode) displays complex numbers in the 


form a+b. 
e rez (polar complex mode) displays complex numbers in the form 
re/@i. 
Full, Horiz, G-T 


Full screen mode uses the entire screen to display a graph or edit screen. 
Each split-screen mode displays two screens simultaneously. 


¢ Horiz (horizontal) mode displays the current graph on the top half of 
the screen; it displays the home screen or an editor on the bottom half 
(Chapter 9). : 

¢ G-T (graph-table) mode displays the current graph on the left half of the 
screen; it displays the table screen on the right half (Chapter 9). 
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Using TI-83 Plus Variable Names 





Variables and Defined Items 


ENG 


On the TI-83 Plus you can enter and use several types of data, including 
real and complex numbers, matrices, lists, functions, stat plots, graph 
databases, graph pictures, and strings. 


The TI-83 Plus uses assigned-rames for variables and other items saved in 
memory. For lists, you also can create your own five-character names. 


Variable Type Names 


Real numbers — 





Matrices (al, [e {6}, (ch. - +) [d) 





uu, La, i Ls, Ls, Le, and user-defined names 


Polar ee cart R06 "3, v4, 1, Ite ANP TEOOM NN A OINE SA AN ene 
Sequence functions | “ee y, hd LANCET EEE EOL EDTA ELE CETL ETT TCE OLDE ODEO OT OCOD COSCO OLIOE 
Stat plots "Plott, Plot2, Plot3_ 








Strings ne "Sti, s Str2,. 
Apps Applications 





System 1 variables ‘ “Xmin, Xmax, and others 
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Notes about Variables 


You can create as many list names as memory will allow (Chapter 11). 
Programs have user-defined names and share memory with variables 
(Chapter 16). 

From the home screen or from a program, you can store to matrices 
(Chapter 10), lists (Chapter 11), strings (Chapter 15), system variables 
such as Xmax (Chapter 1), TbiStart (Chapter 7), and all Y= functions 
(Chapters 3, 4, 5, and 6). 

From an editor, you can store to matrices, lists, and Y= functions 
(Chapter 3). 

From the home screen, a program, or an editor, you can store a value to 
a matrix element or a list element. 

You can use DRAW STO menu items to store and recall graph databases 
and pictures (Chapter 8). 

Although most variables can be archived, system variables including r, 
t, x, y, and 6 cannot be archived (Chapter 18) 

Apps are independent applications.which are stored in Flash ROM. 
AppVars is a variable holder used to store variables created by 
independent applications. You cannot edit or change variables in 
AppVars unless you do so through the application which created them. 
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Storing Values in a Variable 


Values are stored to and recalled from memory using variable names. When 
an expression containing the name of a variable is evaluated, the value of 
the variable at that time is used. 


To store a value to a variable from the home screen or a program using the 
[ST0>] key, begin on a blank line and follow these steps. 


1. Enter the value you want to store. The value can be an expression. 
2. Press [S109]. > is copied to the cursor location. 


3. Press and then the letter of the variable to which you want to 
store the value. 


4. Press [ENTER]. If you entered an expression, it is evaluated. The value is 
stored to the variable. 


It8°S70 
slr 


Displaying a Variable Value 


To display the value of a variable, enter the name on a blank line on the 
home screen, and then press [ENTER]. 


a 
a1? 


Archiving Variables 


You can archive data, programs, or other variables in a section of 
memory called user data archive where they cannot be edited or deleted 
inadvertently. Archived variables are indicated by asterisks (*) to the 
left of the variable names. Archived variables cannot be edited or 
executed. They can only be seen and unarchived. For example, if you 
archive list L1, you will see that L1 exists in memory but if you select it and 
paste the name L1 to the home screen, you won't be able to see its contents 
or edit it until they are unarchived. 
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Recalling Variable Values 





Using Recall (RCL) 


To recall and copy variable contents to the current cursor location, follow 
these steps. To leave RCL, press [CLEAR]. 


1. Press (2nd) [RCL]. Rel and the edit cursor are displayed on the bottom 
line of the screen. 





2. Enter the name of the variable in any of five ways. 

¢ Press [ALPHA] and then the letter of the variable. 

* Press (2nd) [LIST], and then select the name of the list, or press 
[Lm]. 

° Press [MATRX], and then select the name of the matrix. 

e Press to display the VARS menu or [>] to display the 
VARS Y-VARS menu; then select the type and then the name of the 
variable or function. 


¢ Press («], and then select the name of the program (in the 
program editor only). 





The variable name you selected is displayed on the bottom line and the 
cursor disappears. 





3. Press [ENTER]. The variable contents are inserted where the cursor was 
located before you began these steps. 


166+5178 


Note: You can edit the characters pasted to the expression without affecting the 
value in memory. 
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ENTRY (Last Entry) Storage Area 


Using ENTRY (Last Entry) 


When you press on the home screen to evaluate an expression or 
execute an instruction, the expression or instruction is placed in a storage 
area called ENTRY (last entry). When you turn off the TI-83 Plus, ENTRY is 
retained in memory. 


To recall ENTRY, press [ENTRY]. The last entry is pasted to the current 
cursor location, where you can edit and execute it. On the home screen or 
in an editor, the current line is cleared and the last entry is pasted to the 
line. 

Because the TI-83 Plus updates ENTRY only when you press [ENTER], you 
can recall the previous entry even if you have begun to enter the next 


expression. 

5 [+] 7 s+? 

ENTER 12 
[ENTRY] a+r 


Accessing a Previous Entry 


The TI-83 Plus retains as many previous entries as possible in ENTRY, up 
to a capacity of 128 bytes. To scroll those entries, press [ENTRY] 
repeatedly. If a single entry is more than 128 bytes, it is retained for ENTRY, 
but it cannot be placed in the ENTRY storage area. 


1 (S10) ALPHA A DA 
1 
2 ALPHA] B 27B 

ENTER 

[ENTRY] 2>bH 


If you press [ENTRY] after displaying the oldest stored entry, the newest 
stored entry is displayed again, then the next-newest entry, and so on. 





1A i 
23B > 
[ENTRY] 1+Al 
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ENTRY (Last Entry) Storage Area (continued) 


Reexecuting the Previous Entry 


After you have pasted the last entry to the home screen and edited it (if you 
chose to edit it), you can execute the entry. To execute the last entry, press 


ENTER}. 


To reexecute the displayed entry, press again. Each reexecution 
displays an answer on the right side of the next line; the entry itself is not 
redisplayed. 


esl 


[ENTER] 


[ALPHA] N [+] 1 [STOs) [ALPHA] N [ALPHA] [:] [ALPHA] N JN+1>N= NE 







Multiple Entry Values on a Line 


To store to ENTRY two or more expressions or instructions, separate each 
expression or instruction with a colon, then press [ENTER]. All expressions 
and instructions separated by colons are stored in ENTRY. 


When you press [ENTRY], all the expressions and instructions separated 
by colons are pasted to the current cursor location. You can edit any of the 
entries, and then execute all of them when you press [ENTER]. 


For the equation A=nr2, use trial and error to find the radius of a circle that 
covers 200 square centimeters. Use 8 as your first guess. 


B [STOe) [ALPHA] R (ALPHA) [:] en) [x] (ALPHA RG) SeRinké 
ENTER 261.6619298 
(2nd) [ENTRY] S3R: nk 






BOL. G619298 
(and) {9} 7 Cn] [INS] .] 95 7.959R! nR2 
ios, 5565097 


Continue until the answer is as accurate as you want. 


Clearing ENTRY 


Clear Entries (Chapter 18) clears all data that the TI-83 Plus is holding in 
the ENTRY storage area. 
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Ans (Last Answer) Storage Area 





Using Ans in an Expression 


When an expression is evaluated successfully from the home screen or 
from a program, the TI-83 Plus stores the answer to a storage area called 
Ans (last answer). Ans may be a real or complex number, a list, a matrix, 
or a string. When you turn off the TI-83 Plus, the value in Ans is retained in 
memory. ee 


You can use the variable Ans to represent the last answer in most places. Press 
[ANS] to copy the variable name Ans to the cursor location. When the 
expression is evaluated, the TI-83 Plus uses the value of Ans in the 
calculation. 


Calculate the area of a garden plot 1.7 meters by 4.2 meters. Then calculate 
the yield per square meter if the plot produces a total of 147 tomatoes. 






i) 7H 4C)2 7¥4. 2 

ENTER aoeA r.l4 
ns 

Ne 26,58823529 


Continuing an Expression 


You can use Ans as the first entry in the next expression without entering 
the value again or pressing [ANS]. On a blank line on the home screen, 
enter the function. The TI-83 Plus pastes the variable name Ans to the 
screen, then the function. 


5 (=) 2 





Storing Answers 


ENG 


To store an answer, store Ans to a variable before you evaluate another 
expression. 


Calculate the area of a circle of radius 5 meters. Next, calculate the volume of a 


cylinder of radius 5 meters and height 3.3 meters, and then store the result in 
the variable V. 


(2nd) [nx] 5 [x2] 





mo¢ 
ENTER 78.53981634 
3[.J3 Ans#k3. 3 
. yen 1813939 
(STO) [ALPHA] ns 
Je 259,1813939 
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TI-83 Plus Menus 





Using a TI-83 Plus Menu 


You can access most TI-83 Plus operations using menus. When you press a 
key or key combination to display a menu, one or more menu names 
appear on the top line of the screen. 


e The menu name on the left side of the top line is highlighted. Up to 
seven items in that menu are displayed, beginning with item 1, which 
also is highlighted. 

¢ Anumber or letter identifies each menu item’s place in the menu. The 
order is 1 through 9, then 0, then A, B, C, and so on. The LIST NAMES, 
PRGM EXEC, and PRGM EDIT menus only label items 1 through 
9 and 0. 

e When the menu continues beyond the displayed items, a down arrow 
(Y) replaces the colon next to the last displayed item. 

¢ When a menu item ends in an ellipsis (...), the item displays a secondary 
menu or editor when you select it. 


e When an asterisk (*) appears to the left of a menu item, that item is 
stored in user data archive (Chapter 18). 






RAM FREE 19849 
ARC FREE 147345 
*[A] 83 
[B] 146 
PEC] 26 
[0] 65 





To display any other menu listed on the top line, press [] or (J until that 
menu name is highlighted. The cursor location within the initial menu is 
irrelevant. The menu is displayed with the cursor on the first item. 


Note: The Menu Map in Appendix A shows each menu, each operation under each 
menu, and the key or key combination you press to display each menu. 


Scrolling a Menu 


To scroll down the menu items, press [¥]. To scroll up the menu items, 
press [4]. 


To page down six menu items at a time, press [+]. To page up six 
menu items at a time, press [4]. The green arrows on the calculator, 
between [¥] and [4], are the page-down and page-up symbols. 


To wrap to the last menu item directly from the first menu item, press [4]. 
To wrap to the first menu item directly from the last menu item, press [7]. 
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Selecting an Item from a Menu 


You can select an item from a menu in either of two ways. 


¢ Press the number or letter of the item you want to select. The cursor 
can be anywhere on the menu, and the item you select need not be 
displayed on the screen. _, 


¢ Press [¥] or [+] to move the cursor to the item you want, and then press 
, 


After you select an item from a menu, the TI-83 Plus typically displays the 
previous screen. 


Note: On the LIST NAMES, PRGM EXEC, and PRGM EDIT menus, only items 1 
through 9 and 0 are labeled in such a way that you can select them by pressing the 
appropriate number key. To move the cursor to the first item beginning with any 
alpha character or 0, press the key combination for that alpha character or 0. If no 
items begin with that character, the cursor moves beyond it to the next item. 


Calculate 3/27. 


(MATH) [=] ©) J (ENTER) 27D) = [FY C2r> 3 
ENTER 


Leaving a Menu without Making a Selection 


ENG 


You can leave a menu without making a selection in any of four ways. 


e Press [QUIT] to return to the home screen. 

e Press to return to the previous screen. 

e Press a key or key combination for a different menu, such as or 
[LIST]. 

e Press a key or key combination for a different screen, such as [Y=] or 
[TABLE]. 
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VARS and VARS Y-VARS Menus 





VARS Menu 


You can enter the names of functions and system variables in an expression 
or store to them directly. 


To display the VARS menu, press [VARS]. All VARS menu items display 
secondary menus, which show the names of the system variables. 
1:Window, 2:Zoom, and 5:Statistics each access more than one secondary 


menu. 










X/Y, T/8, and U/V/W variables 


2 ZX/ZY, ZT/Z0, and ZU variables 

3 Graph database variables 

4: Picture... Picture variables 

io Saw SielCSec XY, Z, EQ, TEST, and PTS variables 
6: Table... TABLE variables 

LeStrinGe: String variables 


Selecting a Variable from the VARS Menu or VARS Y-VARS Menu 


To display the VARS Y-VARS menu, press >>]. 1:Function, 
2:Parametric, and 3:Polar display secondary menus of the Y= function 
variables. 






Function. Yn functions 
2: Parametric... XntT, Ynt functions 
SepOliditere rn functions 
4: On/Off... Lets you select/deselect functions 


Note: The sequence variables (u, v, W) are located on the keyboard as the second 
functions of [7], [8], and [9]. 


To select a variable from the VARS or VARS Y-VARS menu, follow these 
steps. 
1. Display the VARS or VARS Y-VARS menu. 

e Press to display the VARS menu. 

e Press [>] to display the VARS Y-VARS menu. 


2. Select the type of variable, such as 2:Zoom from the VARS menu or 
3:Polar from the VARS Y-VARS menu. A secondary menu is displayed. 


3. Ifyou selected 1:Window, 2:Zoom, or 5:Statistics from the VARS menu, 
you can press [>] or [4] to display other secondary menus. 


4. Select a variable name from the menu. It is pasted to the cursor 
location. 


1-22 Operating the TI-83 Plus ENG 


Equation Operating System (EOS™) 


Order of Evaluation 


The Equation Operating System (EOS™) defines the order in which 
functions in expressions are entered and evaluated on the TI-83 Plus. EOS 
lets you enter numbers and functions in a simple, straightforward 
sequence. 


“-s 


EOS evaluates the functions in an expression in this order. 





Order Number Function 








1 Functions that precede the argument, such as ¥(, sin(, or 

pL RA Tai, POC (OEN TNE et vg tect 8 

2 Functions that are entered after the argument, such as 2, “1, 
1, ®) and conversions 

8 Powers and roots, such as 276 or 5°32 

chad a sehr) ions (nPr) and combinations (NCr) 

5 Multiplication, ee multiplication, and division 





Rela’ ional functions, such as > or s 


7________ Relational functions, such as>0rs 
8 


~ Logic operator. and 


Logic operators or and x xor 


Within a priority level, EOS evaluates functions from left to right. 
Calculations within parentheses are evaluated first. 
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Equation Operating System (EOS™) (continued) 


Implied Multiplication 


The TI-83 Plus recognizes implied multiplication, so you need not press 
to express multiplication in all cases. For example, the TI-83 Plus 
interprets 2n, 4sin(46), 5(1+2), and (2*5)7 as implied multiplication. 


Note: TI-83 Plus implied multiplication rules,although like theTI-83, differ from those 
of the T+82. For example, the TI-83 Plus evaluates 1/2X as (1/2)*X, while the 
Tl-82 evaluates 1/2X as 1/(2*X) (Chapter 2). 


Parentheses 


All calculations inside a pair of parentheses are completed first. For 
example, in the expression 4(1+2), EOS first evaluates the portion inside 
the parentheses, 1+2, and then multiplies the answer, 3, by 4. 





You can omit the close parenthesis () ) at the end of an expression. All 
open parenthetical elements are closed automatically at the end of an 
expression. This is also true for open parenthetical elements that precede 
the store or display-conversion instructions. 


Note: An open parenthesis following a list name, matrix name, or Y= function name 
does not indicate implied multiplication. It specifies elements in the list (Chapter 11) 
or matrix (Chapter 10) and specifies a value for which to solve the Y= function. 


Negation 


To enter a negative number, use the negation key. Press [©] and then enter 
the number. On the TI-83 Plus, negation is in the third level in the EOS 
hierarchy. Functions in the first level, such as squaring, are evaluated 
before negation. 


For example, -X2, evaluates to a negative number (or 0). Use parentheses 
to square a negative number. 





Note: Use the [-] key for subtraction and the [] key for negation. If you press [=] to 
enter a negative number, as in 9 [x] -] 7, or if you press (© to indicate subtraction, as 


in 9 (2) 7, an error occurs. If you press (ALPHA) A B, itis interpreted as 
implied multiplication (A*-B). 
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Error Conditions 


SS a a SEED 
Diagnosing an Error 


The TI-83 Plus detects errors while performing these tasks. 


e Evaluating an expression 
e Executing an instruction 
¢ Plotting a graph 

e Storing a value 


ss 


When the TI-83 Plus detects an error, it returns an error message as a menu 
title, such as ERR:SYNTAX or ERR:DOMAIN. Appendix B describes each 
error type and possible reasons for the error. 


ERR: SYNTAX 
MaGuit 
2: Goto 


¢ Ifyou select 1:Quit (or press [QUIT] or [CLEAR}), then the home 
screen is displayed. 


¢ Ifyou select 2:Goto, then the previous screen is displayed with the 
cursor at or near the error location. 


Note: If a syntax error occurs in the contents of a Y= function during program 
execution, then the Goto option returns to the Y= editor, not to the program. 


Correcting an Error 
To correct an error, follow these steps. 
1. Note the error type (ERR:error type). 


2. Select 2:Goto, if it is available. The previous screen is displayed with 
the cursor at or near the error location. 


3. Determine the error. If you cannot recognize the error, refer to 
Appendix B. 


4. Correct the expression. 
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Math, Angle, and Test 
Operations 
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Getting Started: Coin Flip 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Suppose you want to model flipping a fair coin 10 times. You want to track how 
many of those 10 coin flips result in heads. You want to perform this simulation 
40 times. With a fair coin, the probability of a coin flip resulting in heads is 0.5 


and the probability of a coin flip resulting in tails is 0.5. 


1. 


Begin on the home screen. Press {<] to 
display the MATH PRB menu. Press 7 to select 
7:randBin( (random Binomial). randBin( is pasted 
to the home screen. Press 10 to enter the number 
of coin flips. Press [.]. Press [-] 5 to enter the 
probability of heads. Press [,]. Press 40 to enter 
the number of simulations. Press [)]. 


Press to evaluate the expression. A list of 
40 elements is generated with the first 7 
displayed. The list contains the count of heads 
resulting from each set of 10 coin flips. The list 
has 40 elements because this simulation was 
performed 40 times. In this example, the coin 
came up heads five times in the first set of 10 coin 
flips, five times in the second set of 10 coin flips, 
and so on. 


. Press [>] or (4 to view the additional counts in the 


list. Ellipses (...) indicate that the list continues 
beyond the screen. 


. Press [L1] to store the data to the 


list name L1. You then can use the data for 
another activity, such as plotting a histogram 
(Chapter 12). 


Note: Since randBin( generates random numbers, 
your list elements may differ from those in the 
example. 
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andBin¢1@; .5;46 





peace topes 
3574663... 












randBint1@, «5,40 


Co at + 6) Geo 
Ans3L4 
rG4# 663... 







33L4 


er Se Spo ree. 
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Keyboard Math Operations 





Using Lists with Math Operations 


Math operations that are valid for lists return a list calculated element by 
element. If you use two lists in the same expression, they must be the same 


length. 
€1.234+(3,.43+5 : 
oe Ee} he Bi a 
+ (Addition), - (Subtraction). * (Multiplication), / (Division) 


You can use + (addition, (+]), - (subtraction, [-)), * (multiplication, [k]), and 
/ (division, —]) with real and complex numbers, expressions, lists, and 
matrices. You cannot use / with matrices. 


valueA+valueB valueA - valueB 
valueA*valueB valueA / valueB 
Trigonometric Functions 


You can use the trigonometric (trig) functions (sine, [SIN]; cosine, [COS]; and 
tangent, [TAN]) with real numbers, expressions, and lists. The current angle 
mode setting affects interpretation. For example, sin(30) in Radian mode 
returns -.9880316241; in Degree mode it returns .5. 


sin(value) cos(value) tan(value) 


You can use the inverse trig functions (arcsine, [SIN"']; arccosine, 
[Cos]; and arctangent, [TAN’']) with real numbers, expressions, and 
lists. The current angle mode setting affects interpretation. 


sin (value) cos '(value) tan'(value) 


Note: The trig functions do not operate on complex numbers. 


A (Power), 2 (Square), ¥( (Square Root) 


You can use 4 (power, [*]), 2 (square, [x2]), and /( (square root, [V]) with 
real and complex numbers, expressions, lists, and matrices. You cannot use 
/( with matrices. 


valuespower value? V (value) 


“1 (Inverse) 


You can use” (inverse, ) with real and complex numbers, 
expressions, lists, and matrices. The multiplicative inverse is equivalent to 
the reciprocal, 1/2. 


value 
51 
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Keyboard Math Operations (continued) 





log(, 10%(, In( 


You can use log( (logarithm, [L0G]), 104( (power of 10, [10”]), and In( 
(natural log, (LN}) with real or complex numbers, expressions, and lists. 


log(value) 104(power) In(value) 
e( (Exponential) 


e/( (exponential, [e”]) returns the constant e raised to a power. You 
can use e4( with real or complex numbers, expressions, and lists. 


e(power) 


Pree | 
148.4131591 


e (Constant) 


e (constant, [e]) is stored as a constant on the TI-83 Plus. Press [e] 
to copy e to the cursor location. In calculations, the TI-83 Plus uses 
2.718281828459 for e. 


P 2.71aze1826| 


- (Negation) 


- (negation, [(G)) returns the negative of value. You can use - with real or 
complex numbers, expressions, lists, and matrices. 


-value 


EOS rules (Chapter 1) determine when negation is evaluated. For example, 
-A? returns a negative number, because squaring is evaluated before 
negation. Use parentheses to square a negated number, as in (-A)?. 
2eA C-AZ, CC “Ade, - 
Ze, 0-232} 

e-4 4 -4 43 


Note: On the TI-83 Plus, the negation symbol (-) is shorter and higher than the 
subtraction sign (—), which is displayed when you press []. 


n (Pi) 


tt (Pi, [n]) is stored as a constant in the TI-83 Plus. In calculations, the 
TI-83 Plus uses 3.1415926535898 for x. 


E | 
3. 141592654 
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MATH Operations 





MATH Menu 
To display the MATH menu, press [MATH]. 







Displays the answer as a fraction. 
Displays the-answer as a decimal. 


3:3 Calculates the cube. 
4: 3y( Calculates the cube root. 
5: XV Calculates the a root. 
6: fMin( Finds the minimum of a function. 
7: fMax( Finds the maximum of a function. 
8: nDeriv( Computes the numerical derivative. 
9: fnInt( Computes the function integral. 
0: Solver... Displays the equation solver. 

>Frac, »Dec 


>Frac (display as a fraction) displays an answer as its rational equivalent. 
You can use >Frac with real or complex numbers, expressions, lists, and 
matrices. If the answer cannot be simplified or the resulting denominator is 
more than three digits, the decimal equivalent is returned. You can only use 
>Frac following value. 


value >Frac 


»Dec (display as a decimal) displays an answer in decimal form. You can 
use >Dec with real or complex numbers, expressions, lists, and matrices. 
You can only use )Dec following value. 


value >Dec 
1424+1/73rFrac 
Ans + Dec 





5/6 
i -KRRAARR A KS 
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MATH Operations (continued) 





3(Cube), 3V( (Cube Root) 


3 (cube) returns the cube of value. You can use 3 with real or complex 
numbers, expressions, lists, and square matrices. 


value 


3/( (cube root) returns the cube root of valwe. You can use 3\( with real or 
complex numbers, expressions, and lists. 


3//(value) 


{2,3,4,533 
{8 27 64 1253 

J CAns? 

tee Sh th eam 





*J (Root) 


XJ (x? root) returns the x root of value. You can use *V with real or 
complex numbers, expressions, and lists. 


a'hroot*\value 
a *f 32 


fMin(, fMax( 


fMin( (function minimum) and fMax( (function maximum) return the value 
at which the local minimum or local maximum value of expression with 
respect to variable occurs, between lower and upper values for variable. 
fMin( and fMax( are not valid in expression. The accuracy is controlled by 
tolerance (if not specified, the default is 1-5). - 


fMin(expression,variable,lower,upper|,tolerance]) 
fMax(expression,variable,lower,upper|,tolerance]) 


Note: In this guidebook, optional arguments and the commas that accompany them 
are enclosed in brackets ([ ]). 


fMin¢sintAs,As -1 


“1.976797171 
fMaxCsintA?»As “1 


212 
1.57°6797171 
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nDeriv( 


fnint( 


ENG 


nDeriv( (numerical derivative) returns an approximate derivative of 
expression with respect to variable, given the value at which to calculate 
the derivative and e (if not specified, the default is 1E-3). nDeriv( is valid 
only for real numbers. 


nDeriv(expression,variablevaluel,e}) 


nDeriv( uses the symmetric difference quotient method, which 
approximates the numerical derivative value as the slope of the secant line 
through these points. 


f(x+€)-f(x-e) 
2€ 
As € becomes smaller, the approximation usually becomes more accurate. 


nOeriveA"3,As3.. 
H1> 


f(x) = 


; Yo. 4661 
nDerivcA*S,As5s.. 
6GG1> 


fa 
You can use nDeriv( once in expression. Because of the method used to 


calculate nDeriv(, the TI-83 Plus can return a false derivative value at a 
nondifferentiable point. 





fnint( (function integral) returns the numerical integral (Gauss-Kronrod 
method) of expression with respect to variable, given lower limit, upper 
limit, and a tolerance (if not specified, the default is 1£-5). fnint( is valid 
only for real numbers. 


fnint(expression,variable,lower,upper|,tolerance]) 
frnint¢A?,A,8,19 

So Susy 
Tip: To speed the drawing of integration graphs (when fnInt( is used in a Y= 
equation), increase the value of the Xres window variable before you press [GRAPH]. 
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Using the Equation Solver 





Solver 


Solver displays the equation solver, in which you can solve for any variable 
in an equation. The equation is assumed to be equal to zero. Solver is valid 
only for real numbers. 


When you select Solver, one of two screens is displayed. 


¢ The equation editor (see step 1 picture below) is displayed when the 
equation variable eqn is empty. 


¢ The interactive solver editor (See step 3 picture on page 2-9) is 
displayed when an equation is stored in eqn. 


Entering an Expression in the Equation Solver 


To enter an expression in the equation solver, assuming that the variable 
eqn is empty, follow these steps. 


1. Select 0:Solver from the MATH menu to display the equation editor. 


EQUATION SOLVER 
ean: =H 


2. Enter the expression in any of three ways. 


e Enter the expression directly into the equation solver. 


e Paste a Y= variable name from the VARS Y-VARS menu to the 
equation solver. 


e Press [RCL], paste a Y= variable name from the VARS Y-VARS 
menu, and press [ENTER]. The expression is pasted to the equation 
solver. 


The expression is stored to the variable eqn as you enter it. 


EQUATION SOLVER 
g MB Ra SHE Ss lee 
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Entering an Expression in the Equation Solver (continued) 


3. Press or [+]. The interactive solver editor is displayed. 
O3+P2-125= 
G=e 





P= ; 
bound={-1e99> 1.7 


¢ The equation stored in eqn is set equal to zero and displayed on the 
top line. 

¢ Variables in the equation are listed in the order in which they appear 
in the equation. Any values stored to the listed variables also are 
displayed. 

¢ The default lower and upper bounds appear in the last line of the 
editor (bound={-1£99,1£99}). 

¢ A Jis displayed in the first column of the bottom line if the editor 
continues beyond the screen. 


Tip: To use the solver to solve an equation such as K=.5MV2, enter 
eqn:0=K-.5MV2 in the equation editor. 


Entering and Editing Variable Values 


ENG 


When you enter or edit a value for a variable in the interactive solver editor, 
the new value is stored in memory to that variable. 


You can enter an expression for a variable value. It is evaluated when you 
move to the next variable. Expressions must resolve to real numbers at 
each step during the iteration. 


You can store equations to any VARS Y-VARS variables, such as Y1 or 6, 
and then reference the variables in the equation. The interactive solver 
editor displays all variables of all Y= functions referenced in the equation. 


so Bs e-4AC 


sYo= 


EQUATION SOLVER 
ean: G=Yo+7 





C=4 
bound={-1eE99;, 1... 
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Using the Equation Solver (continued) 





Solving for a Variable in the Equation Solver 


To solve for a variable using the equation solver after an equation has been 
stored to eqn, follow these steps. 


1. Select 0:Solver from the MATH menu to display the interactive solver 
editor, if not already displayed. 





Q*3+P2e-125=6 
=8 


F=6 
bound={-1LeE99, 1... 


2. Enter or edit the value of each known variable. All variables, except the 
unknown variable, must contain a value. To move the cursor to the next 


variable, press (ENTER) or [¥]. 


O°S4+P2-125=8 
b= 


P=58 
bound={-1e99> 1... 

















3. Enter an initial guess for the variable for which you are solving. This is 
optional, but it may help find the solution more quickly. Also, for 
equations with multiple roots, the TI-83 Plus will attempt to display the 
solution that is closest to your guess. 


Q“S+Pe-125=6 
G=48 
P=5 
bound={-1e99; 1... 







U low 
The default guess is calculated as ee) ; 
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Solving for a Variable in the Equation Solver (continued) 


ENG 


4. Edit bound={lower,upper}. lower and upper are the bounds between 


which the TI-83 Plus searches for a solution. This is optional, but it may 
help find the solution more quickly. The default is bound={- 1299, 1299}. 


Move the cursor to the variable for which you want to solve and press 
[SOLVE] (above the key). 


Steet s=4 
o geen ASO Ee 
bound= -56, 563} 

®left-rt=6 









¢ The solution is displayed next to the variable for which you solved. 
A solid square in the first column marks the variable for which you 
solved and indicates that the equation is balanced. An ellipsis shows 
that the value continues beyond the screen. 
Note: When a number continues beyond the screen, be sure to press [>] to 
scroll to the end of the number to see whether it ends with a negative or 
positive exponent. A very small number may appear to be a large number 
until you scroll right to see the exponent. 


¢ The values of the variables are updated in memory. 

¢ left-rt=diffis displayed in the last line of the editor. diff is the 
difference between the left and right sides of the equation. A solid 
square in the first column next to left-rt= indicates that the equation 
has been evaluated at the new value of the variable for which you 
solved. 
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Using the Equation Solver (continued) 


Editing an Equation Stored to eqn 


To edit or replace an equation stored to eqn when the interactive equation 
solver is displayed, press [4] until the equation editor is displayed. Then edit 
the equation. 


Equations with Multiple Roots 


Some equations have more than one solution. You can enter a new initial 
guess (page 2-10) or new bounds (page 2-11) to look for additional 
solutions. 


Further Solutions 


After you solve for a variable, you can continue to explore solutions from 
the interactive solver editor. Edit the values of one or more variables. When 
you edit any variable value, the solid squares next to the previous solution 
and left-rt=diff disappear. Move the cursor to the variable for which you 
now want to solve and press [SOLVE]. 


Controlling the Solution for Solver or solve( 


The TI-83 Pius solves equations through an iterative process. To control 
that process, enter bounds that are relatively close to the solution and enter 
an initial guess within those bounds. This will help to find a solution more 
quickly. Also, it will define which solution you want for equations with 
multiple solutions. 


Using solve( on the Home Screen or from a Program 


The function solve( is available only from CATALOG or from within a 
program. It returns a solution (root) of expression for variable, given an 
initial gwess, and lower and wpper bounds within which the solution is 
sought. The default for lower is -1E99. The default for upper is 1£99. solve( 
is valid only for real numbers. 


solve(expression,variable,guess[,{lower,upper}]) 


expression is assumed equal to zero. The value of variable will not be 

updated in memory. guess may be a value or a list of two values. Values 
must be stored for every variable in expression, except variable, before 
expression is evaluated. lower and upper must be entered in list format. 


a 
4.641588834 
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MATH NUM (Number) Operations 





MATH NUM Menu 
To display the MATH NUM menu, press >). 
MATH NUM CPX PRB 





1: abs( Absolute value 

2: round( Round 

Senibanite Integer part 

4: fPart( Fractional part 

Dm Mita( Greatest integer 

6: min( Minimum value 

7: max( Maximum value 

8: 1cm( Least common multiple 

9: gcd( Greatest common divisor 
abs( 

abs( (absolute value) returns the absolute value of real or complex 

(modulus) numbers, expressions, lists, and matrices. 

abs(value) 

lg ea Sis leqeds 

Note: abs( is also available on the MATH CPX menu. 

round( 


round( returns a number, expression, list, or matrix rounded to #decimals 
(<9). If #decimals is omitted, value is rounded to the digits that are 
displayed, up to 10 digits. 


round(value[,#decimals]) 





1234567896123C 
1.23456739eE11 
C-round¢cs 


LZ 
123456789612-123 
456789088 12 


= 


round(m. 42 
3.1416 
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MATH NUM (Number) Operations (continued) 


iPart(, fPart( 


iPart( (integer part) returns the integer part or parts of real or complex 
numbers, expressions, lists, and matrices. 


iPart(valwe) 


fPart( (fractional part) returns the fractional part or parts of real or complex 
numbers, expressions, lists, and matrices. 


fPart(value) 

iPart<¢ -25.45) _ 

fPart¢ -23.453 
-.45 






int( 


int( (greatest integer) returns the largest integer < real or complex 
numbers, expressions, lists, and matrices. 


int(value) 


[ox “235.453 | 
“24 


Note: For a given value, the result of int( is the same as the result of iPart( for 
nonnegative numbers and negative integers, but one integer less than the result of 
iPart( for negative noninteger numbers. 
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min(, max( 


min( (minimum value) returns the smaller of valweA and valweB or the 
smallest element in list. If listA and listB are compared, min( returns a list 
of the smaller of each pair of elements. If ist and value are compared, min( 
compares each element in list with value. 


max( (maximum value) returns the larger of valueA and valueB or the 
largest element in list. If listA and listB are compared, max( returns a list 
of the larger of each pair of elements. If list and value are compared, max( 
compares each element in list with value. 


min(valweA,valueB) max(valueA,valueB) 
min(list) max(list) 
min(listA,listB) max(listA,listB) 
min(list,value) max(list,value) 


mint3.,2+29 
mintt3:4,53.43 
aS 


maxt{4,5,639 





Note: min( and max( also are available on the LIST MATH menu. 


Icm(, gcd( 


Icm( returns the least common multiple of valueA and valueB, both of 
which must be nonnegative integers. When listA and listB are specified, 
Icm( returns a list of the lcm of each pair of elements. If list and value are 
specified, Icm( finds the lcm of each element in list and value. 


gcd( returns the greatest common divisor of valweA and valueB, both of 
which must be nonnegative integers. When listA and listB are specified, 
gcd( returns a list of the gcd of each pair of elements. If list and value are 
specified, ged( finds the gcd of each element in list and value. 


Icm(valueA,valueB) gcd(valweA,valueB) 
Iom(listA,listB) gcd(listA,listB) 
Icm(list,value) gcd(list,value) 
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Entering and Using Complex Numbers 


Complex-Number Modes 


The TI-83 Plus displays complex numbers in rectangular form and polar 
form. To select a complex-number mode, press (MODE), and then select either 
of the two modes. 


¢ a+bi (rectangular-complex mode) 
e =reAei Upieecat mode) 





= } 
ull Horiz 6G-T 


On the TI-83 Plus, complex numbers can be stored to variables. Also, 
complex numbers are valid list elements. 


In Real mode, complex-number results return an error, unless you entered 
a complex number as input. For example, in Real mode In(-1) returns an 
error; in a+bi mode In(-1) returns an answer. 


Real mode a+bi mode 


[Inc -13m fInc-1> 


ERR: NONREAL ANS ried Sees La 
HAG@uit 3. 1415926541 
2? Goto 


Entering Complex Numbers 


Complex numbers are stored in rectangular form, but you can enter a 
complex number in rectangular form or polar form, regardless of the mode 
setting. The components of complex numbers can be real numbers or 
expressions that evaluate to real numbers; expressions are evaluated when 
the command is executed. 


Note about Radian Versus Degree Mode 


Radian mode is recommended for complex number calculations. Internally, 
the TI-83 Plus converts all entered trigonometric values to radians, but it 


does not convert values for exponential, logarithmic, or hyperbolic 
functions. 


In degree mode, complex identities such as e*(i6) = cos(6) + i sin(@) are 
not generally true because the values for cos and sin are converted to 
radians, while those for e*() are not. For example, 

e’(i45) = cos(45) + i sin(45) is treated internally as 

e*(i45) = cos(n/4) + i sin(n/4). Complex identities are always true in radian 
mode. 
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Interpreting Complex Results 


Complex numbers in results, including list elements, are displayed in either 
rectangular or polar form, as specified by the mode setting or by a display 
conversion instruction (page 2-19). In the example below, polar-complex 
(re467) and Radian modes are set. 


— I—Cle*(n-4io 
1.325654296e*C.... 


Rectangular-Complex Mode 


Rectangular-complex mode recognizes and displays a complex number in the 
form a+bi, where a is the real component, b is the imaginary component, and i 
is a constant equal to ./-1. 


BE =13 | 
3. 1415926547 


To enter a complex number in rectangular form, enter the value of a (real 
component), press (+) or (-], enter the value of b (imaginary component), 
and press [i] (constant). 


real component(+ or -)imaginary component 4 


4+27 5 
4+21 


Polar-Complex Mode 


ENG 


Polar-complex mode recognizes and displays a complex number in the form 
re’ Gi, where 7 is the magnitude, é is the base of the natural log, O is the angle, 
and i is a constant equal to ./-1. 


ras Sle 
ROE i leozesaenct._ 


To enter a complex number in polar form, enter the value of r (magnitude), 
press [e”] (exponential function), enter the value of 6 (angle), press 
[i] (constant), and then press D]). 


magnitudee(anglei) 


(182 e*¢m73 | 
ide*(1. 84719755. 
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MATH CPX (Complex) Operations 





MATH CPX Menu 


conj( 


real( 


imag( 


To display the MATH CPX menu, press D>) D). 





1: conj( ; Returns the complex conjugate. 


2: real ( Returns the real part. 

3: imag( Returns the imaginary part. 

4: angle( Returns the polar angle. 

5: abs( Returns the magnitude (modulus). 
6:>Rect Displays the result in rectangular form. 
7:>Polar Displays the result in polar form. 


conj( (conjugate) returns the complex conjugate of a complex number or 
list of complex numbers. 


conj(a+bi) returns a-bi in a+b2 mode. 
conj(re*(Gi)) returns re4(-Gi) in re*6i mode. 


conj¢3+41 3 x 
3-4i. 


real( (real part) returns the real part of a complex number or list of 
complex numbers. 





reaka+bi) returns a. 
real(re’(6i)) returns 7*cos(6). 


real ¢3+4i> Bee te 
a . 368936863 


imag( (imaginary part) returns the imaginary (nonreal) part of a complex 
number or list of complex numbers. 


imag(a+bi) returns b. 
imag(re’(6i)) returns 7*sin(6). 


image 3S+4i, 3 imag¢Se*¢4i 99 
| 4 -2.276467486 
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angle( 


abs( 


>Polar 


ENG 


angle( returns the polar angle of a complex number or list of complex 
numbers, calculated as tan’! (b/a), where b is the imaginary part and ais 
the real part. The calculation is adjusted by +z in the second quadrant or -1 
in the third quadrant. 

angle(a+bi) returns tan ™1(b/a). 

angle(re‘(@)) returns 0, where -™<@<n. 


anglet3+4i 2 
29272 eee 95218 


abs( (absolute value) returns the magnitude (modulus), . [(real2+imag2) “ 
of a complex number or list of complex numbers. 


abs(a+b7) returns , Ic az+b2) , 
abs(re4(@)) returns r (magnitude). 


peaeead: > | pee 2? | 
2 3 


»Rect (display as rectangular) displays a complex result in rectangular 
form. It is valid only at the end of an expression. It is not valid if the result 
is real. 





complex result>Rect returns a+bi. 


JC -ZorRect 
1.4142135627 


»>Polar (display as polar) displays a complex result in polar form. It is valid 
only at the end of an expression. It is not valid if the result is real. 


complex result»>Polar returns re4(6i). 


[€-2)+Pola 
[fs 4142135626" C1. | 
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MATH PRB (Probability) Operations 


MATH PRB Menu 
To display the MATH PRB menu, press (4. 





Random-number generator 


2: nPr Number of permutations 

Sencn Number of combinations 

A; | Factorial 

5: randInt( Random-integer generator 

6: randNorm( Random # from Normal distribution 
7: randBin( Random # from Binomial distribution 


rand 


rand (random number) generates and returns one or more random 
numbers > 0 and < 1. To generate a list of random-numbers, specify an 
integer > 1 for nwmtrials (number of trials). The default for nwmirials is 1. 


rand[(numtrials)] 


Tip: To generate random numbers beyond the range of 0 to 1, you can include rand 
in an expression. For example, rand*5 generates a random number > 0 and <5. 


With each rand execution, the TI-83 Plus generates the same random- 
number sequence for a given seed value. The TI-83 Plus factory-set seed 
value for rand is 0. To generate a different random-number sequence, store 
any nonzero seed value to rand. To restore the factory-set seed value, store 
0 to rand or reset the defaults (Chapter 18). 


Note: The seed value also affects randInt(, randNorm(, and randBin( instructions 
(page 2-22). 
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nPr, nCr 


nPr (number of permutations) returns the number of permutations of items 
taken number at a time. items and number must be nonnegative integers. 
Both items and number can be lists. 


items nPr number 


“7% 


nCr (number of combinations) returns the number of combinations of 
items taken number at a time. items and number must be nonnegative 
integers. Both items and number can be lists. 


ttems nCr number 





a fine 2 
24 
a) iin 
16 
SIS a a ad ea a 
Amit 
! (Factorial) 


ENG 


! factorial) returns the factorial of either an integer or a multiple of .5. For 
a list, it returns factorials for each integer or multiple of .5. value must be 
>-.5 and <69. 


value! 


; 726 
26 24 7263 





Note: The factorial is computed recursively using the relationship (n+1)! = n*n!, until 
nis reduced to either 0 or -1/2. At that point, the definition O!=1 or the definition 
(-1/2)!=V7x is used to complete the calculation. Hence: 


nl=n*(n-1)*(n-2)* ... *2*1, ifn is an integer 20 
n!= n*(n-1)*(n-2)* ... *1/2# 7, if n+1/2 is an integer 20 
n! is an error, if neither n nor n+1/2 is an integer 20. 


(The variable n equals value in the syntax description above.) 


Math, Angle, and Test Operations 2-21 


MATH PRB (Probability) Operations (continued) 


randint( 


randIint( (random integer) generates and displays a random integer within a 
range specified by lower and upper integer bounds. To generate a list of 
random numbers, specify an integer >1 for nwmtrials (number of trials); if 
not specified, the default is 1. 


randInt(lower,wpper|,numtrials]}) 





randNorm( 


randNorm( (random Normal) generates and displays a random real number 
from a specified Normal distribution. Each generated value could be any 
real number, but most will be within the interval [u-3(6), u+8(6)]. To 
generate a list of random numbers, specify an integer > 1 for nwmtrials 
(number of trials); if not specified, the default is 1. 


randNorm(y,0[,nwmtrials]) 


randNorm¢@s, 1> 
BPP 2076175 





PandNorm<sos 2516 
{34,.62701938 37... 


randBin( 


randBin( (random Binomial) generates and displays a random integer from 
a specified Binomial distribution. nwmtrials (number of trials) must be > 1. 
prob (probability of success) must be > 0 and < 1. To generate a list of 
random numbers, specify an integer > 1 for nwmsimulations (number of 
simulations); if not specified, the default is 1. 


randBin(numtrials,prob[ ,numsimulations]) 


randBintSs, .2) 5 
randBinc?,.4218) 
ue) &y 2 ie) al ee 


Note: The seed value stored to rand also affects randint(, randNorm(, and 
randBin( instructions (page 2-20). 
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ANGLE Operations 





ANGLE Menu 


To display the ANGLE menu, press [ANGLE]. The ANGLE menu displays 
angle indicators and instructions. The Radian/Degree mode setting affects 
the TI-83 Plus’s interpretation of ANGLE menu entries. 





“7 


Degree notation 





ag © DMS minute notation 

Sig Radian notation 

4: »DMS Displays as degree/minute/second 
5: RmPr( Returns r, given X and Y 

6: R>PO( Returns 8, given X and Y 

7: PRRX( Returns x, given R and 6 

8: PmRRy( Returns y, given R and 0 


DMS Entry Notation 





DMS (degrees/minutes/seconds) entry notation comprises the degree 
symbol (°), the minute symbol ('), and the second symbol (""). degrees must 
be areal number; minutes and seconds must be real numbers = 0. 


degrees°minutes'seconds" 


For example, enter for 30 degrees, 1 minute, 23 seconds. If the angle mode 
is not set to Degree, you must use ° so that the TI-83 Plus can interpret the 
argument as degrees, minutes, and seconds. 


Degree mode Radian mode 


SintS3ee1'23") 






Sint3O1' 23" 
oe 9842129995 

S$1nC3G°1'23"%) 
» 3663484441 


» 2463484441 





° (Degree) 


ENG 


° (degree) designates an angle or list of angles as degrees, regardless of the 
current angle mode setting. In Radian mode, you can use ° to convert 
degrees to radians. 


value? 
{value1 value2,value3,value4,...,value n}° 


° also designates degrees (D) in DMS format. 
' (minutes) designates minutes (M) in DMS format. 
" (seconds) designates seconds (S) in DMS format. 


Note: "is not on the ANGLE menu. To enter ", press ["). 
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ANGLE Operations (continued) 





" (Radians) 


" (radians) designates an angle or list of angles as radians, regardless of the 
current angle mode setting. In Degree mode, you can use * to convert 
radians to degrees. 


value" 


Degree mode 





>DMS 


>DMS (degree/minute/second) displays answer in DMS format (page 2-23). 
The mode setting must be Degree for answer to be interpreted as degrees, 
minutes, and seconds. »DMS is valid only at the end of a line. 


answer>DMS 
34°32 ' SH"#2 





169°5'g" 


R>Pr(, R>PO(, PPRx(, PPRy/ 


R>Pr( converts rectangular coordinates to polar coordinates and returns r. 
R>PO( converts rectangular coordinates to polar coordinates and returns 0. 
x and y can be lists. 


R>Pr(x,y), R&PO(2,7) 
RePre-1,63 


1 
RePé¢ -1,4) 
3.141592654 


P>Rx( converts polar coordinates to rectangular coordinates and returns x. 
P>Ry( converts polar coordinates to rectangular coordinates and returns y. 
rand @ can be lists. 


P>Rx(7,6), P>Ry(7, 6) 
PreRxC1,m> 
PrRy¢i.m)> 






Note: Radian mode is set. 












Note: Radian mode is set. 
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TEST (Relational) Operations 


TEST Menu 
To display the TEST menu, press [TEST]. 


This operator... Returns 1 (true) if... 
TEST LOGIC 














ty Equal eh 

28 Not equal to 

3:> Greater than 

4:> Greater than or equal to 
5:< Less than 

6:< Less than or equal to 


=; Fy >; 2, <, Ss 


Relational operators compare valueA and valweB and return 1 if the test is 
true or 0 if the test is false. valweA and valueB can be real numbers, 
expressions, or lists. For = and # only, valweA and valueB also can be 
matrices or complex numbers. If valueA and valueB are matrices, both 
must have the same dimensions. 


Relational operators are often used in programs to control program flow 
and in graphing to control the graph of a function over specific values. 


valueA=valueB valueAtvalueB 
valueA>valueB valueA2valueB 
valueA<valueB valueAsvalueB 


25=26 
{1222,33<3 


1,2, 332443, 2; 13 
tTaBuis 





5) 


Using Tests 


Relational operators are evaluated after mathematical functions according 
to EOS rules (Chapter 1). 


¢ The expression 2+2=2+3 returns 0. The TI-83 Plus performs the 
addition first because of EOS rules, and then it compares 4 to 5. 


¢ The expression 2+(2=2)+3 returns 6. The TI-83 Plus performs the 
relational test first because it is in parentheses, and then it adds 2, 1, 
and 3. 
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TEST LOGIC (Boolean) Operations 


TEST LOGIC Menu 
To display the TEST LOGIC menu, press [TEST] DJ. 





This operator... Returns a 1 (true) if... 





Both values are nonzero (true). 


20G At least one value is nonzero (true). 
Ja SkOlr Only one value is zero (false). 
4: not( The value is zero (false). 


Boolean Operators 


Boolean operators are often used in programs to control program flow and 
in graphing to control the graph of the function over specific values. Values 
are interpreted as zero (false) or nonzero (true). 


and, or, xor 


and, or, and xor (exclusive or) return a value of 1 if an expression is true or 
0 if an expression is false, according to the table below. valueA and valueB 
can be real numbers, expressions, or lists. 


valueA and valueB 
valueA or valueB 
valueA xor valueB 


valueA valueB and or xor 
#0 #0 returns 1 1 0 
ep Ae ern ae Ran ope = eras ey a ra Pt heee es ; ah dacal at 
caer oa Sameera hes ere ieee aie) aa 
0 0 returns 0 0 0 


not( 
not( returns 1 if valwe (which can be an expression) is 0. 


not(valwe) 


Using Boolean Operations 


Boolean logic is often used with relational tests. In the following program, 
the instructions store 4 into C. 
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Graphing 
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Getting Started: Graphing a Circle 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Graph a circle of radius 10, centered on the origin in the standard viewing 
window. To graph this circle, you must enter separate formulas for the upper and 
lower portions of the circle. Then use ZSquare (zoom square) to adjust the 
display and make the functions appear as a circle. 


1. In Func mode, press [Y=] to display the Y= editor. Ploti Plote Piot3 
Press [¥] 100 [=] to enter 
the expression Y=/(100-X?), which defines the 
top half of the circle. 


The expression Y=-/(100-X2) defines the bottom 
half of the circle. On the TI-83 Plus, you can 
define one function in terms of another. To define 
Y2=-Y1, press [(-] to enter the negation sign. Press 
[>] to display the VARS Y-VARS menu. Then 
press to select 1:Function. The FUNCTION 
secondary menu is displayed. Press 1 to select 
1:Y1. 





2. Press 6 to select 6:ZStandard. This is a 
quick way to reset the window variables to the 
standard values. It also graphs the functions; you 
do not need to press [GRAPH]. 


Notice that the functions appear as an ellipse in 
the standard viewing window. 


3. To adjust the display so that each pixel 
represents an equal width and height, press 
5 to select 5:ZSquare. The functions are replotted 
and now appear as a circle on the display. 


4. To see the ZSquare window variables, press 
and notice the new values for Xmin, 
Xmax, Ymin, and Ymax. 
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Defining Graphs 
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TI-83 Plus—Graphing Mode Similarities 


Chapter 3 specifically describes function graphing, but the steps shown 
here are similar for each TI-83 Plus graphing mode. Chapters 4, 5, and 6 
describe aspects that are unique to parametric graphing, polar graphing, 
and sequence graphing. 


“4 


Defining a Graph 


To define a graph in any graphing mode, follow these steps. Some steps are 
not always necessary. 


1. Press and set the appropriate graph mode (page 3-4). 


2. Press [Y=] and enter, edit, or select one or more functions in the Y= 
editor (page 3-5 and 3-7). 


Deselect stat plots, if necessary (page 3-7). 
Set the graph style for each function (page 3-9). 
Press and define the viewing window variables (page 3-11). 


en es pS 


Press [FORMAT] and select the graph format settings (page 3-13). 


Displaying and Exploring a Graph 


After you have defined a graph, press to display it. Explore the 
behavior of the function or functions using the TI-83 Plus tools described in 
this chapter. 


Saving a Graph for Later Use 


ENG 


You can store the elements that define the current graph to any of 10 graph 
database variables (GDB1 through GDB9, and GDBO; Chapter 8). To 
recreate the current graph later, simply recall the graph database to which 
you stored the original graph. 


These types of information are stored in a GDB. 


« Y= functions 

e Graph style settings 

¢ Window settings 

¢ Format settings 

You can store a picture of the current graph display to any of 10 graph 


picture variables (Pic1 through Pic9, and PicO; Chapter 8). Then you can 
superimpose one or more stored pictures onto the current graph. 
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Setting the Graph Modes 





Checking and Changing the Graphing Mode 


To display the mode screen, press [MODE]. The default settings are 
highlighted below. To graph functions, you must select Func mode before 
you enter values for the window variables and before you enter the 
functions. 





W8l Hor iz G-T 


The TI-83 Plus has four graphing modes. 
e Func (function graphing) 

e Par (parametric graphing; Chapter 4) 
¢ Pol (polar graphing; Chapter 5) 

¢ Seq (Sequence graphing; Chapter 6) 


Other mode settings affect graphing results. Chapter 1 describes each mode 


setting. 
* Float or 0123456789 (fixed) decimal mode affects displayed graph 
coordinates. 


¢ Radian or Degree angle mode affects interpretation of some functions. 
¢ Connected or Dot plotting mode affects plotting of selected functions. 


* Sequential or Simul graphing-order mode affects function plotting 
when more than one function is selected. . 


Setting Modes from a Program 


To set the graphing mode and other modes from a program, begin ona 
blank line in the program editor and follow these steps. 


1. Press to display the mode settings. 


2. Press [=], (J, (4, and [4] to place the cursor on the mode that you want to 
select. 


3. Press to paste the mode name to the cursor location. 


The mode is changed when the program is executed. 
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Defining Functions 





Displaying Functions in the Y= Editor 


To display the Y= editor, press [Y=]. You can store up to 10 functions to the 
function variables Y1 through Y9, and Yo. You can graph one or more 
defined functions at once. In this example, functions Y1 and Y2 are defined 
and selected. 


Pletd Plote Plots 
“YW 1B C1BG-KeD 
“WEB -V'4 


Bonet a eas 


SYys 
sYo= 
VYa= 
hed 





Defining or Editing a Function 
To define or edit a function, follow these steps. 
1. Press [Y=] to display the Y= editor. 


2. Press ([*] to move the cursor to the function you want to define or edit. 
To erase a function, press [CLEAR]. 


3. Enter or edit the expression to define the function. 


¢ You may use functions and variables (including matrices and lists) 
in the expression. When the expression evaluates to a nonreal 
number, the value is not plotted; no error is returned. 

e The independent variable in the function is X. Func mode defines 
as X. To enter X, press or press [xX]. 

¢ When you enter the first character, the = is highlighted, indicating 
that the function is selected. 


As you enter the expression, it is stored to the variable Yn as a user- 
defined function in the Y= editor. 


4. Press or [+] to move the cursor to the next function. 
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Defining Functions (continued) 





Defining a Function from the Home Screen or a Program 


To define a function from the home screen or a program, begin on a blank 
line and follow these steps. 


1. Press ["], enter the expression, and then press ["] again. 
2. Press [S109]. 

3. Press (>] 1 to select 1:Function from the VARS Y-VARS menu. 
4 


. Select the function name, which pastes the name to the cursor location 
on the home screen or program editor. 


5. Press to complete the instruction. 


"expression" >Yn 


TREN SY Ploti Plotz Flot3 
Done] |sY¥ibse 


When the instruction is executed, the TI-83 Plus stores the expression to 
the designated variable Yn, selects the function, and displays the message 
Done. 


Evaluating Y= Functions in Expressions 


You can calculate the value of a Y= function Yn at a specified value of X. A 
list of values returns a list. 


Yn(value) 
Yn({valuel value2,value3, . . .,value n}) 








Wit) 


Floti Plotz Plots 
let 224s 2NtG 






6 
Ros resesees ke aie 
6 4.2 3.6 3.4. 
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Selecting and Deselecting Functions 





Selecting and Deselecting a Function 


You can select and deselect (turn on and turn off) a function in the Y= 
editor. A function is selected when the = sign is highlighted. The TI-83 Plus 
graphs only the selected functions. You can select any or all functions Y1 
through Y9, and Yo. 


To select or deselect a function in the Y= editor, follow these steps. 
1. Press [Y=] to display the Y= editor. 

2. Move the cursor to the function you want to select or deselect. 
3. Press {<] to place the cursor on the function’s = sign. 

4, Press to change the selection status. 


When you enter or edit a function, it is selected automatically. When you 
clear a function, it is deselected. 


Turning On or Turning Off a Stat Plot in the Y= Editor 


ENG 


To view and change the on/off status of a stat plot in the Y= editor, use 
Ploti Plot2 Plot3 (the top line of the Y= editor). When a plot is on, its name 
is highlighted on this line. 

To change the on/off status of a stat plot from the Y= editor, press [4] and DJ 
to place the cursor on Plot1, Plot2, or Plot3, and then press (ENTER). 


Ble) Plotz Plots 
4S. 2A -2ATE 










Plot1 is turned on. 
Plot2 and Plot3 are turned off. 
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Selecting and Deselecting Functions (continued) 





Selecting and Deselecting Functions from the Home Screen or a Program 


To select or deselect a function from the home screen or a program, begin 
on a blank line and follow these steps. 


1. Press [>] to display the VARS Y-VARS menu. 
2. Select 4:On/Off to display the ON/OFF secondary menu. 


3. Select 1:FnOn to turn on one or more functions or 2:FnOff to turn off 
one or more functions. The instruction you select is copied to the 
cursor location. 


4. Enter the number (1 through 9, or 0; not the variable Yn) of each 
function you want to turn on or turn off. 


e Ifyou enter two or more numbers, separate them with commas. 


¢ To turn on or turn off all functions, do not enter a number after 
FnOn or FnOft. 


FnOn([function# function#, ....function n] 
FnOff[function# function#, .. . function n] 


5. Press [ENTER]. When the instruction is executed, the status of each 
function in the current mode is set and Done is displayed. 


For example, in Func mode, FnOff :FnOn 1,3 turns off all functions in the 
Y= editor, and then turns on Y1 and Y3. 


FnOff iFnOn 1,3 











Floti Flotz Plotz 
S18. 243-246 
sY2e=nV4 
SVsBne 





Yq 
Ye= 
<Va= 
ses 
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Setting Graph Styles for Functions 


Graph Style Icons in the Y= Editor 


This table describes the graph styles available for function graphing. Use 
the styles to visually differentiate functions to be graphed together. For 
example, you can set Y1 as a Solid line, Y2 as a dotted line, and Y3 as a thick 

















line. ? 

Icon Style Description 

NS Line A solid line connects plotted points; this is the default in 

__ Connected mode 

Thick __A thick solid line connects plotted points 

q Above Shading covers the area above the graph 

be Below Shading covers the area below the graph 

4 Path A circular cursor traces the leading edge of the graph 
and draws a path 

y Animate A circular cursor traces the leading edge of the graph 
without drawing a path 

Dot Asmall dot represents each plotted point; this is the 

default in Dot mode 





Note: Some graph styles are not available in all graphing modes. Chapters 4, 5, and 
6 list the styles for Par, Pol, and Seq modes. 


Setting the Graph Style 
To set the graph style for a function, follow these steps. 
1. Press [Y=] to display the Y= editor. 
2. Press [¥] and [4] to move the cursor to the function. 


3. Press {4 [J to move the cursor left, past the = sign, to the graph style 
icon in the first column. The insert cursor is displayed. (Steps 2 and 3 
are interchangeable.) 


4. Press repeatedly to rotate through the graph styles. The seven 
styles rotate in the same order in which they are listed in the table 
above. 


5. Press [>], 4], or &) when you have selected a style. 


Ploti Plotz Plots 
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Setting Graph Styles for Functions (continued) 





Shading Above and Below 


When you select ¥ or & for two or more functions, the TI-83 Plus rotates 
through four shading patterns. 


¢ Vertical lines shade the first function with a4 or & graph style. 
¢ Horizontal lines shade the second. 

e Negatively sloping diagonal lines shade the third. 

¢ Positively sloping diagonal lines shade the fourth. 


¢ The rotation returns to vertical lines for the fifth 4 or k function, 
repeating the order described above. 


When shaded areas intersect, the patterns overlap. 





Note: When 4 or & is selected for a Y= function that graphs a family of curves, such 
as Y1={1,2,3}X, the four shading patterns rotate for each member of the family of 
curves. 


Setting a Graph Style from a Program 


To set the graph style from a program, select H:GraphStyle( from the 
PRGM CTL menu. To display this menu, press while in the program 
editor. function# is the number of the Y= function name in the current 
graphing mode. graphstyle# is an integer from-1 to 7 that corresponds to 
the graph style, as shown below. 


1 =* (line) 2 = (thick) 3 = 4 (above) 
4 =k (below) 5 = +! (path) 6="(animate) 7=". (dot) 
GraphStyle(function#,graphstyle#) 


For example, when this program is executed in Func mode, 
GraphStyle(1,3) sets Y1 to 4 (above). 
PROGRAM: SHADE 
"ZAP -2R+E"3V 4 
'Graphstuleci, 3) 


:DiseGrarh 
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Setting the Viewing Window Variables 





The TI-83 Plus Viewing Window 


The viewing window is the portion of the coordinate plane defined by 
Xmin, Xmax, Ymin, and Ymax. Xscl (X scale) defines the distance between 
tick marks on the x-axis. Yscl (Y scale) defines the distance between tick 
marks on the y-axis. To turn off tick marks, set Xscl=0 and Yscl=0. 


WINDOW 
amMin=-16 





Displaying the Window Variables 


To display the current window variable values, press [WINDOW]. The window 
editor above and to the right shows the default values in Func graphing 
mode and Radian angle mode. The window variables differ from one 
graphing mode to another. 


Xres sets pixel resolution (1 through 8) for function graphs only. The 
default is 1. 


e¢ At Xres=1, functions are evaluated and graphed at each pixel on the 
X-axis. 

e At Xres=8, functions are evaluated and graphed at every eighth pixel 
along the x-axis. 


Tip: Small Xres values improve graph resolution but may cause the TI-83 Plus to 
draw graphs more slowly. 
Changing a Window Variable Value 


To change a window variable value from the window editor, follow these 
steps. 


1. Press [FJ or [4] to move the cursor to the window variable you want to 
change. 


2. Edit the value, which can be an expression. 


¢ Enter anew value, which clears the original value. 
¢ Move the cursor to aspecific digit, and then edit it. 


3. Press [ENTER], [=], or [4]. If you entered an expression, the TI-83 Plus 
evaluates it. The new value is stored. 


Note: Xmin<Xmax and Ymin<Ymax must be true in order to graph. 
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Setting the Viewing Window Variables (continued) 


Storing to a Window Variable from the Home Screen or a Program 


To store a value, which can be an expression, to a window variable, begin 
on a blank line and follow these steps. 


1. Enter the value you want to store. 

2. Press [ST09). 

3. Press to display the VARS menu. 

4. Select 1:Window to display the Func window variables (X/Y secondary 


menu). 

¢ Press [>] to display the Par and Pol window variables (T/6 secondary 
menu). 

¢ Press [>] [}] to display the Seq window variables (U/V/W secondary 
menu). 


5. Select the window variable to which you want to store a value. The 
name of the variable is pasted to the current cursor location. 


6. Press to complete the instruction. 


When the instruction is executed, the TI-83 Plus stores the value to the 
window variable and displays the value. 


1434max 
14 


AX and AY 


The variables AX and AY (items 8 and 9 on the VARS (1:Window) X/Y 
secondary menu) define the distance from the center of one pixel to the 
center of any adjacent pixel on a graph (graphing accuracy). aX and aY are 
calculated from Xmin, Xmax, Ymin, and Ymax when you display a graph. 


Z (Xmax - Xmin) (Ymax - Ymin) 


You can store values to AX and AY. If you do, Xmax and Ymax are 
calculated from AX, Xmin, AY, and Ymin. 
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Setting the Graph Format 





Displaying the Format Settings 


To display the format settings, press [FORMAT]. The default settings are 
highlighted below. 


PolarGC Sets cursor coordinates. 
Coord0ff Sets coordinates display on or off. 
GridOn Sets grid off or on. 

AxesOff Sets axes on or off. 

Label0n Sets axes label off or on. 

xproff Sets expression display on or off. 








Format settings define a graph’s appearance on the display. Format settings 
apply to all graphing modes. Seq graphing mode has an additional mode 
setting (Chapter 6). 

Changing a Format Setting 
To change a format setting, follow these steps. 


1. Press [¥], 1], [4], and (4 as necessary to move the cursor to the setting 
you want to select. 


2. Press to select the highlighted setting. 


RectGC, PolarGC 


RectGC (rectangular graphing coordinates) displays the cursor location as 
rectangular coordinates X and Y. 


PolarGC (polar graphing coordinates) displays the cursor location as polar 
coordinates R and 0. 


The RectGC/PolarGC setting determines which variables are updated when 
you plot the graph, move the free-moving cursor, or trace. 


¢ RectGC updates X and Y; if CoordOn format is selected, X and Y are 
displayed. 

¢ PolarGC updates X, Y, R, and 6; if CoordOn format is selected, R and 8 
are displayed. 
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Setting the Graph Format (continued) 


CoordOn, CoordOff 


CoordOn (coordinates on) displays the cursor coordinates at the bottom of 
the graph. If ExprOff format is selected, the function number is displayed in 
the top-right corner. 


CoordOff (coordinates off) does not display the function number or 
coordinates. 


GridOff, GridOn 


Grid points cover the viewing window in rows that correspond to the tick 
marks (page 3-11) on each axis. 


GridOff does not display grid points. 
GridOn displays grid points. 


AxesOn, AxesOff 
AxesOn displays the axes. 
AxesOff does not display the axes. 
This overrides the LabelOff/LabelOn format setting. 


LabelOff, LabelOn 


LabelOff and LabelOn determine whether to display labels for the axes (X 
and Y), if AxesOn format is also selected. 


ExprOn, ExprOff 


ExprOn and ExprOff determine whether to display the Y= expression when 
the trace cursor is active. This format setting also applies to stat plots. 


When ExprOn is selected, the expression is displayed in the top-left corner 
of the graph screen. 


When ExprOff and CoordOn both are selected, the number in the top-right 
corner specifies which function is being traced. 
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Displaying Graphs 





Displaying a New Graph 


To display the graph of the selected function or functions, press [GRAPH]. 
TRACE, ZOOM instructions, and CALC operations display the graph 
automatically. As the TI-83 Plus plots the graph, the busy indicator is on. As 
the graph is plotted, X and Y are updated. 


Pausing or Stopping a Graph 
While plotting a graph, you can pause or stop graphing. 


e Press [ENTER] to pause; then press [ENTER] to resume. 
¢ Press (ON) to stop; then press [GRAPH] to redraw. 


Smart Graph 


Smart Graph is a TI-83 Plus feature that redisplays the last graph 
immediately when you press [GRAPH], but only if all graphing factors that 
would cause replotting have remained the same since the graph was last 
displayed. 


If you performed any of these actions since the graph was last displayed, 
the TI-83 Plus will replot the graph based on new values when you press 
[GRAPH]. 


e Changed a mode setting that affects graphs 

e Changed a function in the current picture 

e Selected or deselected a function or stat plot 

¢ Changed the value of a variable in a selected function 
¢ Changed a window variable or graph format setting 

¢ Cleared drawings by selecting CirDraw 

e Changed a stat plot definition 
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Displaying Graphs (continued) 


Overlaying Functions on a Graph 


On the TI-83 Plus, you can graph one or more new functions without 
replotting existing functions. For example, store sin(X) to Y1 in the 

Y= editor and press [GRAPH]. Then store cos(X) to Y2 and press again. 
The function Y2 is graphed on top of Y1, the original function. 





Graphing a Family of Curves 


If you enter a list (Chapter 11) as an element in an expression, the 

TI-83 Plus plots the function for each value in the list, thereby graphing a 
family of curves. In Simul graphing-order mode, it graphs all functions 
sequentially for the first element in each list, and then for the second, and 
so on. 


{2,4,6}sin(X) graphs three functions: 2 sin(X), 4 sin(X), and 6 sin(X). 


Plott Pletz Plot 
le eS 


Plotd Plotz Plotz 
SY18i2>.4,63sin¢¢ 


‘ 


1222334) 





Note: When using more than one list, the lists must have the same dimensions. 
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Exploring Graphs with the Free-Moving Cursor 


Free-Moving Cursor 


When a graph is displayed, press [4], [), 4], or [] to move the cursor around 
the graph. When you first display the graph, no cursor is visible. When you 
press [4], [>], [4], or (J, the cursor moves from the center of the viewing 
window. 


“« 


As you move the cursor around the graph, the coordinate values of the 
cursor location are displayed at the bottom of the screen if CoordOn 
format is selected. The Float/Fix decimal mode setting determines the 
number of decimal digits displayed for the coordinate values. 


To display the graph with no cursor and no coordinate values, press 
or [ENTER]. When you press [4], [>], [4], or [+], the cursor moves from the same 
position. 


Graphing Accuracy 


The free-moving cursor moves from pixel to pixel on the screen. When you 
move the cursor to a pixel that appears to be on the function, the cursor 
may be near, but not actually on, the function. The coordinate value 
displayed at the bottom of the screen actually may not be a point on the 
function. To move the cursor along a function, use (page 3-18). 


The coordinate values displayed as you move the cursor approximate 
actual math coordinates, *accurate to within the width and height of the 
pixel. As Xmin, Xmax, Ymin, and Ymax get closer together (as ina Zoom 
In) graphing accuracy increases, and the coordinate values more closely 
approximate the math coordinates. 


Free-moving cursor “on” the curve 


H=3.6170213 [Y¥=7.4192548 
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Exploring Graphs with TRACE 


Beginning a Trace 


Use TRACE to move the cursor from one plotted point to the next along a 
function. To begin a trace, press [TRACE]. If the graph is not displayed 
already, press to display it. The trace cursor is on the first selected 
function in the Y= editor, at the middle X value on the screen. The cursor 
coordinates are displayed at the bottom of the screen if CoordOn format is 
selected. The Y= expression is displayed in the top-left corner of the screen, 
if ExprOn format is selected. 


Moving the Trace Cursor 


To move the TRACE cursor do this: 
To the previous or next plotted point, press ([«] or [>]. 
Five plotted points on a function (Xres press («J or >). 


affects this), 

To any valid X value on a function, enter a value, and then press 
(ENTER). 

From one function to another, press [4] or [¥]. 


When the trace cursor moves along a function, the Y value is calculated 
from the X value; that is, Y=Yn(X). If the function is undefined at an X value, 
the Y value is blank. 


Trace cursor on the curve 


8=3.1914894 [¥=6.1184709 





If you move the trace cursor beyond the top or bottom of the screen, the 
coordinate values at the bottom of the screen continue to change 
appropriately. 


Moving the Trace Cursor from Function to Function 


To move the trace cursor from function to function, press [-] and [4]. The 
cursor follows the order of the selected functions in the Y= editor. The 
trace cursor moves to each function at the same X value. If ExprOn format 
is selected, the expression is updated. 
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Moving the Trace Cursor to Any Valid X Value 


To move the trace cursor to any valid X value on the current function, enter 
the value. When you enter the first digit, an X= prompt and the number you 
entered are displayed in the bottom-left corner of the screen. You can enter 
an expression at the X= prompt. The value must be valid for the current 
viewing window. When you have completed the entry, press to move 
the cursor. 


V1=.2hF-2N+6 Y1=.2n5-Z2+6 





Note: This feature does not apply to stat plots. 


Panning to the Left or Right 


If you trace a function beyond the left or right side of the screen, the 
viewing window automatically pans to the left or right. Xmin and Xmax are 
updated to correspond to the new viewing window. 


Quick Zoom 


While tracing, you can press to adjust the viewing window so that 
the cursor location becomes the center of the new viewing window, even if 
the cursor is above or below the display. This allows panning up and down. 
After Quick Zoom, the cursor remains in TRACE. 


Leaving and Returning to TRACE 


When you leave and return to TRACE, the trace cursor is displayed in the 
same location it was in when you left TRACE, unless Smart Graph has 
replotted the graph (page 3-15). 


Using TRACE In a Program 


On a blank line in the program editor, press [TRACE]. The instruction Trace is 
pasted to the cursor location. When the instruction is encountered during 
program execution, the graph is displayed with the trace cursor on the first 
selected function. As you trace, the cursor coordinate values are updated. 
When you finish tracing the functions, press to resume program 
execution. 
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Exploring Graphs with the ZOOM Instructions 





ZOOM Menu 





To display the ZOOM menu, press [ZOOM]. You can adjust the viewing 
window of the graph quickly in several ways. All ZOOM instructions are 
accessible from programs. 


MEMORY 
Box Draws a box to define the viewing window. 


: ZInteger Sets integer values on the X and Y axes. 
: ZoomStat Sets the values for current stat lists. 
: ZoomFit Fits YMin and YMax between XMin and XMax. 


2: Zoom In Magnifies the graph around the cursor. 

3: Zoom Out Views more of a graph around the cursor. 
4: ZDecimal Sets aX and aY to 0.1. 

5: ZSquare Sets equal-size pixels on the X and Y axes. 
6: ZStandard Sets the standard window variables. 

7: ZTrig Sets the built-in trig window variables. 

8 

9 

0 


Zoom Cursor 


ZBox 


When you select 1:ZBox, 2:Zoom In, or 3:Zoom Out, the cursor on the 
graph becomes the zoom cursor (+), a smaller version of the free-moving 
cursor (+). 


To define a new viewing window using ZBox, follow these steps. 


1. Select 1:ZBox from the ZOOM menu. The zoom cursor is displayed at 
the center of the screen. 


2. Move the zoom cursor to any spot you want to define as a corner of the 
box, and then press [ENTER]. When you move the cursor away from the 
first defined corner, a small, square dot indicates the spot. 


3. Press (4), 4], DJ, or). As you move the cursor, the sides of the box 
lengthen or shorten proportionately on the screen. 


Note: To cancel ZBox before you press (ENTER), press [CLEAR]. 
4, When you have defined the box, press to replot the graph. 





H=3.1914894 [¥=1.9354839 





21. 8085106 ¥24.516125 





To use ZBox to define another box within the new graph, repeat steps 2 
through 4. To cancel ZBox, press [CLEAR]. 


3-20 Function Graphing ENG 





Zoom In, Zoom Out 


Zoom In magnifies the part of the graph that surrounds the cursor location. 
Zoom Out displays a greater portion of the graph, centered on the cursor 
location. The XFact and YFact settings determine the extent of the zoom. 


To zoom in on a graph, follow these steps. 

1. Check XFact and YFact (page 3-24); change as needed. 

2. Select 2:Zoom In from the ZOOM menu. The zoom cursor is displayed. 

3. Move the zoom cursor to the point that is to be the center of the new 
viewing window. 


4. Press [ENTER]. The TI-83 Plus adjusts the viewing window by XFact and 
YFact; updates the window variables; and replots the selected 
functions, centered on the cursor location. 


5. Zoom in on the graph again in either of two ways. 
* To zoom in at the same point, press [ENTER]. 


* To zoom in at anew point, move the cursor to the point that you 
want as the center of the new viewing window, and then press 


(ENTER). 
To zoom out on a graph, select 3:Zoom Out and repeat steps 3 through 5. 


To cancel Zoom In or Zoom Out, press [CLEAR]. 


ZDecimal 


ZDecimal replots the functions immediately. It updates the window 
variables to preset values, as shown below. These values set aX and aY¥ 
equal to 0.1 and set the X and Y value of each pixel to one decimal place. 


Xmin=4.7 Ymin=3.1 

Xmax=4.7 Ymax=3.1 

Xscl=1 Yscl=1 
ZSquare 


ENG 


ZSquare replots the functions immediately. It redefines the viewing 
window based on the current values of the window variables. It adjusts in 
only one direction so’that AX=AY, which makes the graph of a circle look 
like a circle. Xscl and Yscl remain unchanged. The midpoint of the current 
graph (not the intersection of the axes) becomes the midpoint of the new 
graph. 


Function Graphing 3-21 


Exploring Graphs with the ZOOM Instructions (continued) 


ZStandard 


ZTrig 


ZStandard replots the functions immediately. It updates the window 
variables to the standard values shown below. 


Xmin=10 Ymin=10 Xres=1 
Xmax=10 Ymax=10 
Xscl=1 Yscl=1 


ZTrig replots the functions immediately. It updates the window variables to 
preset values that are appropriate for plotting trig functions. Those preset 
values in Radian mode are shown below. 


Xmin= (47/24)x Ymin=4 

Xmax=(47/24)x Ymax=4 

Xscl=n/2 Yscl=1 
Zinteger 


Zinteger redefines the viewing window to the dimensions shown below. To 
use Zinteger, move the cursor to the point that you want to be the center of 
the new window, and then press [ENTER]; ZInteger replots the functions. 


AX=1 Xscl=10 
AY=1 Yscl=10 
ZoomStat 


ZoomStat redefines the viewing window so that all statistical data points 
are displayed. For regular and modified box plots, only Xmin and Xmax are 
adjusted. 


ZoomFit 


ZoomFit replots the functions immediately. ZoomFit recalculates YMin and 
YMax to include the minimum and maximum Y values of the selected 
functions between the current XMin and XMax. XMin and XMax are not 
changed. 
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Using ZOOM MEMORY 





ZOOM MEMORY Menu 


To display the ZOOM MEMORY menu, press p>). 
ZOOM MEMORY 


1:ZPrevious Uses the previous viewing window. 
2: ZoomSto Stores the user-defined window. 
3:ZoomRcl Recalls the user-defined window. 


4:SetFactors... Changes Zoom In and Zoom Out factors. 


ZPrevious 


ZPrevious replots the graph using the window variables of the graph that 
was displayed before you executed the last ZOOM instruction. 


ZoomSto 


ZoomSto immediately stores the current viewing window. The graph is 
displayed, and the values of the current window variables are stored in the 
user-defined ZOOM variables ZXmin, ZXmax, ZXscl, ZYmin, ZYmax, ZYscl, 
and ZXres. 


These variables apply to all graphing modes. For example, changing the 
value of ZXmin in Func mode also changes it in Par mode. 


ZoomRcl 


ENG 


ZoomRcl graphs the selected functions in a user-defined viewing window. 
The user-defined viewing window is determined by the values stored with 
the ZoomSto instruction. The window variables are updated with the user- 
defined values, and the graph is plotted. 
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Using ZOOM MEMORY (continued) 





ZOOM FACTORS 


The zoom factors, XFact and YFact, are positive numbers (not necessarily 
integers) greater than or equal to 1. They define the magnification or 
reduction factor used to Zoom In or Zoom Out around a point. 

Checking XFact and YFact 


To display the ZOOM FACTORS screen, where you can review the current 
values for XFact and YFact, select 4:SetFactors from the ZOOM MEMORY 
menu. The values shown are the defaults. 


200M FACTORS 
me act= 
YFact=4 
Changing XFact and YFact 
You can change XFact and YFact in either of two ways. 


¢ Enter anew value. The original value is cleared automatically when you 
enter the first digit. 


¢ Place the cursor on the digit you want to change, and then enter a value 
or press to delete it. 


Using ZOOM MEMORY Menu Items from the Home Screen or a Program 


From the home screen or a program, you can store directly to any of the 
user-defined ZOOM variables. 


“S4ZRMLNE SIZ amMax 
5 


From a program, you can select the ZoomSto and ZoomRecl instructions 
from the ZOOM MEMORY menu. 
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Using the CALC (Calculate) Operations 


CALCULATE Menu 


To display the CALCULATE menu, press [CALC]. Use the items on this 
menu to analyze the current graph functions. 






“6 


Calculates a function Y value for a given X. 


2: zero Finds a zero (x-intercept) of a function. 
3: minimum Finds a minimum of a function. 

4: maximum Finds a maximum of a function. 

5: intersect Finds an intersection of two functions. 
6: dy/dx Finds a numeric derivative of a function. 
7: Sf (x) dx Finds a numeric integral of a function. 


value 


value evaluates one or more currently selected functions for a specified 
value of X. 


Note: When a value is displayed for X, press to clear the value. When no 
value is displayed, press to cancel the value operation. 


To evaluate a selected function at X, follow these steps. 


1. Select 1:value from the CALCULATE menu. The graph is displayed with 
X= in the bottom-left corner. 


2. Enter areal value, which can be an expression, for X between Xmin and 
Xmax. 


3. Press [ENTER]. 


Y1=.2hF-24+6 





The cursor is on the first selected function in the Y= editor at the X value 
you entered, and the coordinates are displayed, even if CoordOff format is 
selected. 


To move the cursor from function to function at the entered X value, press 
(-] or (=). To restore the free-moving cursor, press [4] or [7]. 
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Using the CALC (Calculate) Operations (continued) 


zero 


zero finds a zero (x-intercept or root) of a function using solve(. Functions 
can have more than one x-intercept value; zero finds the zero closest to 
your guess. 


The time zero spends to find the correct zero value depends on the 
accuracy of the values you specify for the left and right bounds and the 
accuracy of your guess. 


To find a zero of a function, follow these steps. 


1. Select 2:zero from the CALCULATE menu. The current graph is 


displayed with Left Bound? in the bottom-left corner. 


Press [4] or [+] to move the cursor onto the function for which you want 
to find a zero. 


Press (4) or [>] (or enter a value) to select the x-value for the left bound 
of the interval, and then press [ENTER]. A > indicator on the graph screen 
shows the left bound. Right Bound? is displayed in the bottom-left 
corner. Press [4] or [>] (or enter a value) to select the x-value for the 
right bound, and then press [ENTER]. A 4 indicator on the graph screen 
shows the right bound. Guess? is then displayed in the bottom-left 


comer. 






Guess? 
H=4.04eSSse lY=i1.127766 





Press («J or [>] (or enter a value) to select a point near the zero of the 
function, between the bounds, and then press [ENTER]. 


S.2nF-2N+6 





The cursor is on the solution and the coordinates are displayed, even if 
CoordOff format is selected. To move to the same x-value for other 
selected functions, press [+] or [+]. To restore the free-moving cursor, press 


[4 or DP). 
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minimum, maximum 


minimum and maximum find a minimum or maximum of a function within 
a specified interval to a tolerance of 1E-5. 


To find a minimum or maximum, follow these steps. 


1. Select 3:minimum or 4:maximum from the CALCULATE menu. The 
current graph is displayed. 


2. Select the function and set left bound, right bound, and guess as 
described for zero (steps 2 through 4; page 3-26). 


The cursor is on the solution, and the coordinates are displayed, even if you 
have selected CoordOff format; Minimum or Maximum is displayed in the 
bottom-left corner. 


To move to the same x-value for other selected functions, press [4] or [¥]. To 
restore the free-moving cursor, press [4] or D). 


intersect 


ENG 


intersect finds the coordinates of a point at which two or more functions 
intersect using solve(. The intersection must appear on the display to use 
intersect. 


To find an intersection, follow these steps. 


1. Select 5:intersect from the CALCULATE menu. The current graph is 
displayed with First curve? in the bottom-left corner. 





2. Press [¥] or [4], if necessary, to move the cursor to the first function, and 
then press [ENTER]. Second curve? is displayed in the bottom-left corner. 


3. Press [¥] or [4], if necessary, to move the cursor to the second function, 
and then press [ENTER]. 


4. Press [>] or [4 to move the cursor to the point that is your guess as to 
location of the intersection, and then press [ENTER]. 


The cursor is on the solution and the coordinates are displayed, even if 
CoordOftf format is selected. Intersection is displayed in the bottom-left 
corner. To restore the free-moving cursor, press [4], (4), DJ, or &). 
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Using the CALC (Calculate) Operations (continued) 


dy/dx 


dy/dx (numerical derivative) finds the numerical derivative (slope) of a 
function at a point, with e=1E-3. 


To find a function’s slope at a point, follow these steps. 


1. Select 6:dy/dx from the CALCULATE menu. The current graph is 
displayed. 


2. Press [4] or [+] to select the function for which you want to find the 
numerical derivative. 


3. Press [4] or [>] (or enter a value) to select the X value at which to 
calculate the derivative, and then press [ENTER]. 


The cursor is on the solution and the numerical derivative is displayed. 


To move to the same x-value for other selected functions, press [4] or [+]. To 
restore the free-moving cursor, press [4] or [>]. 


ff(xdx 


Jf(x)dx (numerical integral) finds the numerical integral of a function in a 
specified interval. It uses the fnint( function, with a tolerance of €=1E-3. 


To find the numerical derivative of a function, follow these steps. 


1. Select 7:/f(x)dx from the CALCULATE menu. The current graph is 
displayed with Lower Limit? in the bottom-left corner. 


2. Press [4] or [+] to move the cursor to the function for which you want to 
calculate the integral. 


3. Set lower and upper limits as you would set left and right bounds for 
zero (step 3; page 3-26). The integral value is displayed, and the 
integrated area is shaded. 


V1=Ehs-Saed 





Lower Lirnit? 
s= 7 JeCxIde=s.Merz1i7 


Note: The shaded area is a drawing. Use ClrDraw (Chapter 8) or any action 
that invokes Smart Graph to clear the shaded area. 
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Getting Started: Path of a Ball 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Graph the parametric equation that describes the path of a ball hit at an initial 
speed of 30 meters per second, at an initial angle of 25 degrees with the 
horizontal from ground level. How far does the ball travel? When does it hit the 
ground? How high does it go? Ignore all forces except gravity. 


For initial velocity vp) and angle 6, the position of the ball as a function of time has 
horizontal and vertical components. 


Horizontal: 


X1(t)=tvocos(8) Vertical: 


Y1(t)=tvosin(9)- 3 gt? 


The vertical and horizontal vectors of the ball’s motion also will be graphed. 


Vertical vector: X2(t)=0 Y2(t)=Y1(t) 
Horizontal vector: X3(t)=X1(t) Y3(t)=0 
Gravity constant: g=9.8 m/sec? 


1. 


Press [MODE]. Press [=] EJ [= D) to select Par 
mode. Press [¥] [¥] >] to select Simul for 
simultaneous graphing of all three parametric 
equations in this example. 


. Press [y=]. Press 30 25 [ANGLE] 1 


(to select °) to define X1T in terms of T. 


. Press 30 25 [ANGLE] 1D] E] 9.8 


(=) 2 [K:T.O,n) to define Y1T. 


The vertical component vector is defined by X2T 
and Yar. 


Press 0 to define Xa2r. 


Press >] to display the VARS Y-VARS 
menu. Press 2 to display the PARAMETRIC 
secondary menu. Press 2 to define Yar. 
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The horizontal component vector is defined by Ploti Plot? Plotz 
X3T and Y3T. of Se ees: 
s fa _ 


6. Press [>] 2, and then press 1 to 
define X3T. Press 0 to define Yr. 


“6 


7. Press) (9) to change the graph style to Plotd Plot Plot? 
4 for X3T and Y3r. Press [4] to 4617 BS8TCos (25° > 
change the graph style to +! for X2T and Yar. zoTe<4 
11B38Ts by 
Press [4] [ENTER] [ENTER] to change the graph style _3! pest] aneon 
to 4! for X1T and Y1T. (These keystrokes assume 
that all graph styles were set to “ originally.) 





8. Press [WINDOW]. Enter these values for the 
window variables. 


Tmin=0 Xmin=-10 Ymin=5 
Tmax=5 Xmax=100 Ymax=15 
Tstep=.1 Xscl=50 Yscl=10 


9. Press [FORMAT] [=] ©) (=) 0) to set 
AxesOff, which turns off the axes. 


10. Press [GRAPH]. The plotting action simultaneously 
shows the ball in flight and the vertical and 
horizontal component vectors of the motion. 


Tip: To simulate the ball flying through the air, set 
graph style to ! (animate) for X1T and Y1T. 









11. Press to obtain numerical results and 
answer the questions at the beginning of this 
section. 


H1y=30T Cost. Vyp=s0Tsin(e- 


Tracing begins at Tmin on the first parametric 
equation (X1T and Y1T). As you press [>] to trace 
the curve, the cursor follows the path of the ball 
over time. The values for X (distance), Y 
(height), and T (time) are displayed at the 
bottom of the screen. 





e464 V=6.4?39835 
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Defining and Displaying Parametric Graphs 


TI-83 Plus Graphing Mode Similarities 


The steps for defining a parametric graph are similar to the steps for 
defining a function graph. Chapter 4 assumes that you are familiar with 
Chapter 3: Function Graphing. Chapter 4 details aspects of parametric 
graphing that differ from function graphing. 


Setting Parametric Graphing Mode 


To display the mode screen, press [MODE]. To graph parametric equations, 
you must select Par graphing mode before you enter window variables and 
before you enter the components of parametric equations. 


Displaying the Parametric Y= Editor 


After selecting Par graphing mode, press [Y=] to display the parametric Y= 
editor. 


Ploti Floté Plots 





In this editor, you can display and enter both the X and Y components of up 
to six equations, X1T and Y1T through XéT and Yer. Each is defined in terms 
of the independent variable T. A common application of parametric graphs 

is graphing equations over time. 


Selecting a Graph Style 


The icons to the left of X1T through XéT represent the graph style of each 
parametric equation (Chapter 3). The default in Par mode is * (line), which 
connects plotted points. Line, % (thick), +! (path), !! (animate), and“. (dot) 
styles are available for parametric graphing. 
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Defining and Editing Parametric Equations 


To define or edit a parametric equation, follow the steps in Chapter 3 for 
defining a function or editing a function. The independent variable in a 
parametric equation is T. In Par graphing mode, you can enter the 
parametric variable T in eithe? of two ways. 


¢ Press [X,1,6,n]. 
* Press [ALPHA] [T]. 


Two components, X and Y, define a single parametric equation. You must 
define both of them. 


Selecting and Deselecting Parametric Equations 


The TI-83 Plus graphs only the selected parametric equations. In the Y= 
editor, a parametric equation is selected when the = signs of both the 

X and Y components are highlighted. You may select any or all of the 
equations X1T and Y1T through X6T and Yer. 


To change the selection status, move the cursor onto the = sign of either 
the X or Y component and press [ENTER]. The status of both the X and Y 
components is changed. 


Setting Window Variables 


To display the window variable values, press [WINDOW]. These variables 
define the viewing window. The values below are defaults for Par graphing 
in Radian angle mode. 


Tmin=0 Smallest T value to evaluate 
Tmax=6. 2831853... Largest T value to evaluate (27) 
Tstep=.1308996... T value increment (1/24) 
Xmin=10 Smallest X value to be displayed 
Xmax=10 Largest X value to be displayed 
Xscl=1 Spacing between the X tick marks 
Ymin=10 Smallest Y value to be displayed 
Ymax=10 Largest Y value to be displayed 
Yscl=1 Spacing between the Y tick marks 


Note: To ensure that sufficient points are plotted, you may want to change the T 
window variables. 
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Defining and Displaying Parametric Graphs (continued) 


Setting the Graph Format 


To display the current graph format settings, press [FORMAT]. Chapter 3 
describes the format settings in detail. The other graphing modes share 
these format settings; Seq graphing mode has an additional axes format 
setting. 

Displaying a Graph 


When you press [GRAPH], the TI-83 Plus plots the selected parametric 
equations. It evaluates the X and Y components for each value of T (from 
Tmin to Tmax in intervals of Tstep), and then plots each point defined by X 
and Y. The window variables define the viewing window. 


As the graph is plotted, X, Y, and T are updated. 
Smart Graph applies to parametric graphs (Chapter 8). 


Window Variables and Y-VARS Menus 
You can perform these actions from the home screen or a program. 


¢ Access functions by using the name of the X or Y component of the 
equation as a variable. 
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¢ Store values directly to window variables. 
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Exploring Parametric Graphs 





Free-Moving Cursor 


The free-moving cursor in Par graphing works the same as in Func 
graphing. 


In RectGC format, moving the cursor updates the values of X and Y; if 
CoordOn format is selected, X and Y are displayed. 


In PolarGC format, X, Y, R, and 6 are updated; if CoordOn format is 
selected, R and 6 are displayed. 


TRACE 


To activate TRACE, press [TRACE]. When TRACE is active, you can move the 
trace cursor along the graph of the equation one Tstep at a time. When you 
begin a trace, the trace cursor is on the first selected function at Tmin. If 
ExprOn is selected, then the function is displayed. 


In RectGC format, TRACE updates and displays the values of X, Y, and T if 
CoordOn format is on. 


In PolarGC format, X, Y, R, 6 and T are updated; if CoordOn format is 
selected, R, 6, and T are displayed. The X and Y (or R and 6) values are 
calculated from T. 


To move five plotted points at a time on a function, press (4 or 2nd) D). 
If you move the cursor beyond the top or bottom of the screen, the 
coordinate values at the bottom of the screen continue to change 
appropriately. 


Quick Zoom is available in Par graphing; panning is not (Chapter 3). 
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Exploring Parametric Graphs (continued) 


Moving the Trace Cursor to Any Valid T Value 


ZOOM 


CALC 





To move the trace cursor to any valid T value on the current function, enter 
the number. When you enter the first digit, a T= prompt and the number 
you entered are displayed in the bottom-left corner of the screen. You can 
enter an expression at the T= prompt. The value must be valid for the 
current viewing window. When you have completed the entry, press 
to move the cursor. 


Poti Flote Plot 
seirisintT? 
Vir 


‘sogzg7yz ly=z 





ZOOM operations in Par graphing work the same as in Func graphing. Only 
the X (Xmin, Xmax, and Xscl) and Y (Ymin, Ymax, and Yscl) window 
variables are affected. 


The T window variables (Tmin, Tmax, and Tstep) are only affected when 
you select ZStandard. The VARS ZOOM secondary menu Z7/Z6@ items 
1:ZTmin, 2:ZTmax, and 3:ZTstep are the zoom memory variables for Par 
graphing. 


CALC operations in Par graphing work the same as in Func graphing. The 
CALCULATE menu items available in Par graphing are 1:value, 2:dy/dx, 
3:dy/dt, and 4:dx/dt. 
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Getting Started: Polar Rose 





Getting Started is a fast-paced introduction. Read the chapter for details. 


The polar equation R=Asin(Bé) graphs a rose. Graph the rose for A=8 and B=2.5, 
and then explore the appearance of the rose for other values of A and B. 


1. Press to display the mode screen. Press [¥] Floti Flotz Plot 
HRD to select Pol graphing mode. a. in¢2.56) 
Select the defaults (the options on the left) for <P3= 
the other mode settings. apyS 

Ses 

2. Press [Y=] to display the polar Y= editor. Press 8 sPe= 





2.5 1] (ENTER) to define rt. 


3. Press 6 to select 6:ZStandard and graph 
the equation in the standard viewing window. 
The graph shows only five petals of the rose, 
and the rose does not appear to be symmetrical. 
This is because the standard window sets 
@max=2r and defines the window, rather than 
the pixels, as square. 


4. Press to display the window variables. WINDOW 
Press [¥] 4 [x] to increase the value of @max ible He 
to 4m. peters, L 308996... 





5. Press 5 to select 5:ZSquare and plot the 
graph. 


6. Repeat steps 2 through 5 with new values for the 
variables A and B in the polar equation 
ri=Asin(B@). Observe how the new values affect 
the graph. 
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Defining and Displaying Polar Graphs 


TI-83 Plus Graphing Mode Similarities 


The steps for defining a polar graph are similar to the steps for defining a 
function graph. Chapter 5 assumes that you are familiar with Chapter 3: 
Function Graphing. Chapter 5 details aspects of polar graphing that differ 
from function graphing. -. 


Setting Polar Graphing Mode 


To display the mode screen, press [MODE]. To graph polar equations, you 
must select Pol graphing mode before you enter values for the window 
variables and before you enter polar equations. 


Displaying the Polar Y= Editor 
After selecting Pol graphing mode, press [Y=] to display the polar Y= editor. 


Floti Pioté Plots 





In this editor, you can enter and display up to six polar equations, r1 
through ré. Each is defined in terms of the independent variable @ (page 
5-4). 


Selecting Graph Styles 


The icons to the left of r1 through ré represent the graph style of each polar 
equation (Chapter 3). The default in Pol graphing mode is *: (line), which 
connects plotted points. Line, * (thick), +! (path), !! (animate), and *. (dot) 
styles are available for polar graphing. 
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Defining and Displaying Polar Graphs (continued) 


Defining and Editing Polar Equations 


To define or edit a polar equation, follow the steps in Chapter 3 for defining 
a function or editing a function. The independent variable in a polar 
equation is 6. In Pol graphing mode, you can enter the polar variable 6 in 
either of two ways. 


e Press [X,T.9,n). 
* Press [ALPHA] [6]. 


Selecting and Deselecting Polar Equations 


The TI-83 Plus graphs only the selected polar equations. In the Y= editor, a 
polar equation is selected when the = sign is highlighted. You may select 
any or all of the equations. 


To change the selection status, move the cursor onto the = sign, and then 
press [ENTER]. 


Setting Window Variables 


To display the window variable values, press [WINDOW]. These variables 
define the viewing window. The values below are defaults for Pol graphing 
in Radian angle mode. 


Omin=0 Smallest 6 value to evaluate 
@max=6 . 2831853... Largest 6 value to evaluate (27) 
Ostep=. 1308996... Increment between 6 values (17/24) 


Xmnin=10 Smallest X value to be displayed 
Xmax=10 Largest X value to be displayed 
Xscl=1 Spacing between the X tick marks 
Ymin=10 Smallest Y value to be displayed 
Ymax=10 Largest Y value to be displayed 
Yscl=1 Spacing between the Y tick marks 


Note: To ensure that sufficient points are plotted, you may want to change the @ 
window variables. 
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Setting the Graph Format 


To display the current graph format settings, press [FORMAT]. Chapter 3 
describes the format settings in detail. The other graphing modes share 
these format settings. 


“2 


Displaying a Graph 


When you press [GRAPH], the TI-83 Plus plots the selected polar equations. It 
evaluates R for each value of 6 (from @min to 6max in intervals of Ostep) 
and then plots each point. The window variables define the viewing 
window. 


As the graph is plotted, X, Y, R, and 6 are updated. 
Smart Graph applies to polar graphs (Chapter 3). 
Window Variables and Y-VARS Menus 


You can perform these actions from the home screen or a program. 


* Access functions by using the name of the equation as a variable. 


8 


e Store polar equations. 
aes fad Floti Plot? Flot 
Done] |+ri se 
Sres 


¢ Select or deselect polar equations. 


Fndff 1 Flotd Plot Flot 
Done} [ri =56 
SES 


e Store values directly to window variables. 


Pat | 
FeM1F G 


ENG Polar Graphing 5-5 


Exploring Polar Graphs 


ST ES 


Free-Moving Cursor 


TRACE 


The free-moving cursor in Pol graphing works the same as in Func 
graphing. In RectGC format, moving the cursor updates the values of X and 
Y; if CoordOn format is selected, X and Y are displayed. In PolarGC format, 
X, Y, R, and 6 are updated; if CoordOn format is selected, R and 6 are 
displayed. 


To activate TRACE, press [TRACE]. When TRACE is active, you can move the 
trace cursor along the graph of the equation one step at a time. When you 
begin a trace, the trace cursor is on the first selected function at Omin. If 
ExprOn format is selected, then the equation is displayed. 


In RectGC format, TRACE updates the values of X, Y, and 6; if CoordOn 
format is selected, X, Y, and 0 are displayed. In PolarGC format, TRACE 
updates X, Y, R, and 0; if CoordOn format is selected, R and 6 are displayed. 


To move five plotted points at a time on a function, press (4 or >). 
If you move the trace cursor beyond the top or bottom of the screen, the 
coordinate values at the bottom of the screen continue to change 


appropriately. 
Quick Zoom is available in Pol graphing mode; panning is not (Chapter 8). 


Moving the Trace Cursor to Any Valid 6 Value 


ZOOM 


CALC 


To move the trace cursor to any valid 6 value on the current function, enter 
the number. When you enter the first digit, a 6= prompt and the number you 
entered are displayed in the bottom-left corner of the screen. You can enter 
an expression at the 6= prompt. The value must be valid for the current 
viewing window. When you complete the entry, press to move the 
cursor. 


ZOOM operations in Pol graphing work the same as in Func graphing. Only 
the X (Xmin, Xmax, and Xscl) and Y (Ymin, Ymax, and Yscl) window 
variables are affected. 


The 6 window variables (@min, 6max, and @step) are not affected, except 
when you select ZStandard. The VARS ZOOM secondary menu ZT/Z6 items 
4:ZOmin, 5:ZOmax, and 6:ZOstep are zoom memory variables for Pol 
graphing. 


CALC operations in Pol graphing work the same as in Func graphing. The 
CALCULATE menu items available in Pol graphing are 1:value, 2:dy/dx, and 
3:dr/d0. 
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Getting Started: Forest and Trees 





Getting Started is a fast-paced introduction. Read the chapter for details. 


A small forest of 4,000 trees is under a new forestry plan. Each year 20 percent of 
the trees will be harvested and 1,000 new trees will be planted. Will the forest 
eventually disappear? Will the forest size stabilize? If so, in how many years and 


with how many trees? 


1. Press (MODE). Press [*] [=] [=] >) 2) 2) [ENTER] to 
select Seq graphing mode. 





2. Press [FORMAT] and select Time axes format 


and ExprOn format if necessary. 


3. Press [Y=]. If the graph-style icon is not’. (dot), 


press [4] [4], press until *. is displayed, and 


then press [>] [>]. 


4. Press [>] 3 to select iPart( (integer part) 
because only whole trees are harvested. After 


each annual harvest, 80 percent (.80) of the trees 


remain. Press [-] 8 [u] (-] 10) to 
define the number of trees after each harvest. 
Press [+] 1000 ()] to define the new trees. Press 
[+] 4000 to define the number of trees at the 
beginning of the program. 


5. Press 0 to set nMin=0. Press [*] 50 to set 


nMax=50. nMin and nMax evaluate forest size 
over 50 years. Set the other window variables. 


PlotStart=1 Xmin=0 Ymin=0 
PlotStep=1 Xmax=50 Ymax=6000 
Xscl=10 Yscl=1000 


6. Press [TRACE]. Tracing begins at nMin (the start of 
the forestry plan). Press [>] to trace the sequence 


year by year. The sequence is displayed at the 
top of the screen. The values for n (number of 
years), X (X=n, because n is plotted on the 
x-axis), and Y (tree count) are displayed at the 


bottom. When will the forest stabilize? With how 


many trees? 
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Defining and Displaying Sequence Graphs 


TI-83 Plus Graphing Mode Similarities 


The steps for defining a sequence graph are similar to the steps for defining 
a function graph. Chapter 6 assumes that you are familiar with Chapter 3: 
Function Graphing. Chapter 6 details aspects of sequence graphing that 
differ from function graphing? 


Setting Sequence Graphing Mode 


To display the mode screen, press [MODE]. To graph sequence functions, you 
must select Seq graphing mode before you enter window variables and 
before you enter sequence functions. 


Sequence graphs automatically plot in Simul mode, regardless of the 
current plotting-order mode setting. 


TI-83 Plus Sequence Functions u, v, and w 


ENG 


The TI-83 Plus has three sequence functions that you can enter from the 
keyboard: u, v, and w. They are above the [7], [8], and [9] keys. 


You can define sequence functions in terms of: 


¢ The independent variable n 

e The previous term in the sequence function, such as u(n-1) 

e The term that precedes the previous term in the sequence function, 
such as u(n-2) 

e The previous term or the term that precedes the previous term in 
another sequence function, such as u(n-1) or u(n-2) referenced in the 
sequence v(n). 


Note: Statements in this chapter about u(n) are also true for v(n) and w(n); 
statements about u(n-1) are also true for v(n-1) and w(n-1); statements about 
u(n-2) are also true for v(n-2) and w(n-2). 
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Defining and Displaying Sequence Graphs (continued) 


Displaying the Sequence Y= Editor 
After selecting Seq mode, press [Y=] to display the sequence Y= editor. 


Fleti Pletz Plet3 
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In this editor, you can display and enter sequences for u(n), v(n), and w(n). 
Also, you can edit the value for nMin, which is the sequence window 
variable that defines the minimum n value to evaluate. 


The sequence Y= editor displays the nMin value because of its relevance to 
u(nMin), v(nMin), and w(nMin), which are the initial values for the sequence 
equations u(n), v(n), and w(n), respectively. 


nMin in the Y= editor is the same as nMin in the window editor. If you enter 
a new value for nMin in one editor, the new value for nMin is updated in 
both editors. 


Note: Use u(nMin), v(nMin), or w(nMin) only with a recursive sequence, which 
requires an initial value. 


Selecting Graph Styles 


The icons to the left of u(n), v(n), and w(n) represent the graph style of each 
sequence (Chapter 3). The default in Seq mode is‘. (dot), which shows 
discrete values. Dot, * (line), and % (thick) styles are available for sequence 
graphing. Graph styles are ignored in Web format. 


Selecting and Deselecting Sequence Functions 


The TI-83 Plus graphs only the selected sequence functions. In the Y= 
editor, a sequence function is selected when the = signs of both u(n)= and 
u(nMin)= are highlighted. 


To change the selection status of a sequence function, move the cursor 
onto the = sign of the function name, and then press (ENTER]. The status is 
changed for both the sequence function u(n) and its initial value u(nMin). 
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Defining and Editing a Sequence Function 


To define or edit a sequence function, follow the steps in Chapter 3 for 
defining a function. The independent variable in a sequence is n. 


In Seq graphing mode, you_can enter the sequence variable in either of two 
ways. 

¢ Press [XT O,n). 

¢ Press [2nd] [CATALOG] [N]. 


You can enter the function name from the keyboard. 


¢ To enter the function name u, press [u] (above [7}). 
¢ To enter the function name v, press [v] (above [8]). 
¢ To enter the function name w, press [w] (above [9]}). 


Generally, sequences are either nonrecursive or recursive. Sequences are 
evaluated only at consecutive integer values. nis always a series of 
consecutive integers, starting at zero or any positive integer. 


Nonrecursive Sequences 


In anonrecursive sequence, the nth term is a function of the independent 
variable n. Each term is independent of all other terms. 


For example, in the nonrecursive sequence below, you can calculate u(5) 
directly, without first calculating u(1) or any previous term. 


Plot Flotz Plots 
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The sequence equation above returns the sequence 2, 4, 6, 8, 10, . . . for 
Mei yeh up ehoonc 


Note: You may leave blank the initial value u(nMin) when calculating nonrecursive 
sequences. 
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Defining and Displaying Sequence Graphs (continued) 


Recursive Sequences 


In a recursive sequence, the nth term in the sequence is defined in relation 
to the previous term or the term that precedes the previous term, 
represented by u(n-1) and u(n-2). A recursive sequence may also be 
defined in relation to n, as in u(n)=u(n-1)+n. 


For example, in the sequence below you cannot calculate u(5) without first 
calculating u(1), u(2), u(3), and u(4). 








Floti Plot Plots 


vllin= 
“UCM IBetucy—-1) 
ucehindel 


Using an initial value u(nMin) = 1, the sequence above returns 
1,2,4,8,16,... 





Tip: On the TI-83 Plus, you must type each character of the terms. For example, to 
enter u(n-1), press [u] =) &) 0). 


Recursive sequences require an initial value or values, since they reference 
undefined terms. 


¢ If each term in the sequence is defined in relation to the previous term, 
as in u(n-1), you must specify an initial value for the first term. 






Floti Flotz Plots 
yhin= 

UCR IB. Sute—-1LI+5 
ucehMin281es 


e If each term in the sequence is defined in relation to the term that 
precedes the previous term, as in u(n-2), you must specify initial values 
for the first two terms. Enter the initial values as a list enclosed in 
braces ({ }) with commas separating the values. 









Ploti Flotz Plot 
yeMin=l 

“UCR Buce-Lotute 
ucehinoGt1, GF 


The value of the first term is 0 and the value of the second term is 1 for the 
sequence u(n). 
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Setting Window Variables 


ENG 


To display the window variables, press [WINDOW]. These variables define the 
viewing window. The values below are defaults for Seq graphing in both 
Radian and Degree angle modes. 


nMin=1 Smallest n value to evaluate 


nMax=10 Largest n value to evaluate 
PlotStart=1 First term number to be plotted 
PlotStep=1 Incremental n value (for graphing only) 
Xmin=10 Smallest X value to be displayed 
Xmax=10 Largest X value to be displayed 

Xscl=l Spacing between the X tick marks 
Ymin=10 Smallest Y value to be displayed 
Ymax=10 Largest Y value to be displayed 

Visita Spacing between the Y tick marks 


nMin must be an integer = 0. nMax, PlotStart, and PlotStep must be integers 
Sil 


nMin is the smallest n value to evaluate. nMin also is displayed in the 
sequence Y= editor. nMax is the largest n value to evaluate. Sequences are 
evaluated at u(nMin), u(nMin+1), u(nMin+2) , ..., u(nMax). 


PlotStart is the first term to be plotted. PlotStart=1 begins plotting on the 
first term in the sequence. If you want plotting to begin with the fifth term 
in a sequence, for example, set PlotStart=5. The first four terms are 
evaluated but are not plotted on the graph. 


PlotStep is the incremental n value for graphing only. PlotStep does not 
affect sequence evaluation; it only designates which points are plotted on 
the graph. If you specify PlotStep=2, the sequence is evaluated at each 
consecutive integer, but it is plotted on the graph only at every other 
integer. 
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Selecting Axes Combinations 


Setting the Graph Format 


To display the current graph format settings, press [FORMAT]. Chapter 3 
describes the format settings in detail. The other graphing modes share 
these format settings. The axes setting on the top line of the screen is 







available only in Seq mode. 
uw Type of sequence plot (axes) 
Rectangular or polar output 
CoordOff Cursor coordinate display on/off 
| GridOn Grid display off or on 
AxesOff Axes display on or off 
_ LabelOn Axes label display off or on 


ExprOff Expression display on or off 





Setting Axes Format 


For sequence graphing, you can select from five axes formats. The table 
below shows the values that are plotted on the x-axis and y-axis for each 
axes Setting. 












Axes Setting 
Time n u(n), v(m), w(n) 
Web u(n-1), v(n-1), w(n-1) u(n), v(n), w(n) 
uv u(n) v(n) 
vw v(n) w(n) 






u(n) w(n) 





See pages 6-11 and 6-12 for more information on Web plots. See page 6-13 
for more information on phase plots (uv, vw, and uw axes settings). 


Displaying a Sequence Graph 


To plot the selected sequence functions, press GRAPH]. As a graph is plotted, 
the TI-83 Plus updates X, Y, and n. 


Smart Graph applies to sequence graphs (Chapter 8). 
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Exploring Sequence Graphs 


Free-Moving Cursor 


The free-moving cursor in Seq graphing works the same as in Fune 
graphing. In RectGC format, moving the cursor updates the values of X and 
Y; if CoordOn format is selected, X and Y are displayed. In PolarGC format, 
X, Y, R, and 6 are updated; if €oordOn format is selected, R and 6 are 
displayed. 


TRACE 
The axes format setting affects TRACE. 


When Time, uv, vw, or uw axes format is selected, TRACE moves the cursor 
along the sequence one PlotStep increment at a time. To move five plotted 
points at once, press >) or [2nd) (4). 


¢ When you begin a trace, the trace cursor is on the first selected 
sequence at the term number specified by PlotStart, even if it is outside 
the viewing window. 

* Quick Zoom applies to all directions. To center the viewing window on 
the current cursor location after you have moved the trace cursor, press 
(ENTER). The trace cursor returns to nMin. 


In Web format, the trail of the cursor helps identify points with attracting 
and repelling behavior in the sequence. When you begin a trace, the cursor 
is on the x-axis at the initial value of the first selected function. 


Tip: To move the cursor to a specified n during a trace, enter a value for n, and 
press [ENTER]. For example, to quickly return the cursor to the beginning of the 
sequence, paste nMin to the n= prompt and press [ENTER]. 


Moving the Trace Cursor to Any Valid n Value 


To move the trace cursor to any valid nvalue on the current function, enter 
the number. When you enter the first digit, an n= prompt and the number 
you entered are displayed in the bottom-left corner of the screen. You can 
enter an expression at the n= prompt. The value must be valid for the 
current viewing window. When you have completed the entry, press 
to move the cursor. 


U=ut-LI+ute-2) U=UlY-LItutm~-z) 
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Exploring Sequence Graphs (continued) 


ZOOM 


ZOOM operations in Seq graphing work the same as in Func graphing. Only 
the X (Xmin, Xmax, and Xscl) and Y (Ymin, Ymax, and Yscl) window 
variables are affected. 


PlotStart, PlotStep, nMin, and nMax are only affected when you select 
ZStandard. The VARS Zoom secondary menu ZU items 1 through 7 are the 
ZOOM MEMORY variables for Seq graphing. 


CALC 
The only CALC operation available in Seq graphing is value. 


e When Time axes format is selected, value displays Y (the u(n) value) for 
a specified n value. 


¢ When Web axes format is selected, value draws the web and displays Y 
(the u(n) value) for a specified n value. 


e When uv, vw, or uw axes format is selected, value displays X and ¥ 
according to the axes format setting. For example, for uv axes format, 
X represents u(n) and Y represents v(n). 


Evaluating u, v, and w 


To enter the sequence names U, V, Or W, press [u], [v], or [w]. You can 
evaluate these names in any of three ways. 

¢ Calculate the nth value in a sequence. 

* Calculate a list of values in a sequence. 


+ Generate a sequence with u(nstart,nstop[,nstep]). nstep is optional; 
default is 1. } 


"Re" ouiucso 
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Graphing Web Plots 





Graphing a Web Plot 


To select Web axes format, press [FORMAT] [>] [ENTER]. A web plot 

graphs u(n) versus u(n-1), which you can use to study long-term behavior 

(convergence, divergence, or oscillation) of a recursive sequence. You can 

see how the sequence may change behavior as its initial value changes. 
Valid Functions for Web Plots 


When Web axes format is selected, a sequence will not graph properly or 
will generate an error. 


e It must be recursive with only one recursion level (u(n-1) but not 
u(n-2)). 

¢ Itcannot reference n directly. 

e It cannot reference any defined sequence except itself. 


Displaying the Graph Screen 
In Web format, press to display the graph screen. The TI-83 Plus: 


¢ Draws a y=x reference line in AxesOn format. 
e Plots the selected sequences with u(n-1) as the independent variable. 


Note: A potential convergence point occurs whenever a sequence intersects the y=x 
reference line. However, the sequence may or may not actually converge at that 
point, depending on the sequence’s initial value. 


Drawing the Web 


To activate the trace cursor, press [TRACE]. The screen displays the sequence 
and the current n, X, and Y values (X represents u(n-1) and Y represents 
u(n)). Press [>] repeatedly to draw the web step by step, starting at nMin. In 
Web format, the trace cursor follows this course. 


1. It starts on the x-axis at the initial value u(nMin) (when PlotStart=1). 
2. It moves vertically (up or down) to the sequence. 

3. It moves horizontally to the y=x reference line. 
4 


It repeats this vertical and horizontal movement as you continue to 
press [>]. 
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Using Web Plots to Illustrate Convergence 





Example: Convergence 


1. Press [Y=] in Seq mode to display the sequence Y= editor. Make sure the 
graph style is set to’. (dot), and then define nMin, u(n) and u(nMin) as 
shown below. 


Floti Ploté Plots 
‘afd 7 


wMin= 
PAC ROL = |e EIU pal se 


ucehindgt -43 
“UCR I= 
ywcehind= 

WO I= 





2. Press [FORMAT] to set Time axes format. 
3. Press [WINDOW] and set the variables as shown below. 





nMin=1 Xmin=0 Ymin=10 
nMax=25 Xmax=25 Ymax=10 
PlotStart=1 Xscl=1 Yscl=1 
PlotStep=1 


4. Press to graph the sequence. 





5. Press [FORMAT] and select the Web axes setting. 


6. Press and change the variables below. 
Xmin=10 Xmax=10 


7. Press to graph the sequence. 


8. Press (TRACE], and then press [>] to draw the web. The displayed cursor 
coordinates n, X (u(n-1)), and 
Y (u(n)) change accordingly. When you press [}], anew n value is 
displayed, and the trace cursor is on the sequence. When you press [>] 
again, the n value remains the same, and the cursor moves to the y=x 
reference line. This pattern repeats as you trace the web. 
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Graphing Phase Plots 





Graphing with uv, vw, and uw 


The phase-plot axes settings uv, vw, and uw show relationships between 
two sequences. To select a phase-plot axes setting, press [FORMAT], 
press [>] until the cursor is on uv, vw, or uw, and then press [ENTER]. 


y-axis 





Example: Predator-Prey Model 


Use the predator-prey model to determine the regional populations of a 
predator and its prey that would maintain population equilibrium for the 
two species. 


This example uses the model to determine the equilibrium populations of 
wolves and rabbits, with initial populations of 200 rabbits (u(nMin)) and 50 
wolves (v(nMin)). 


These are the variables (given values are in parentheses): 


R = number of rabbits 

M = rabbit population growth rate without wolves (.05) 

K = rabbit population death rate with wolves (.001) 

W = number of wolves 

G = wolf population growth rate with rabbits (.0002) 

D = wolf population death rate without rabbits (.03) 

n = time (in months) 

R,= R,-11+M-KW,-1) 

Wr= W,-1(1+GR,-1-D) 

1. Press [Y=] in Seq mode to display the sequence Y= editor. Define the 


sequences and initial values for R, and W, as shown below. Enter the 
sequence R,, as u(n) and enter the sequence W,, as v(n). 









Plott Plotz Plot3 


vlMin= 
“ues Buce-Lo#ecit+ 
295-.081#yCe-1)3 


uceMindet2663 
“udm IBuce-1lo#ecit 
.66624uCH-19-. 63 


? 
y¢nhindBtsoF 
WC 2= 

werhind= 
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Graphing Phase Plots (continued) 


Example: Predator-Prey Model (continued) 


2. 


3. 


Press [FORMAT] [ENTER] to select Time axes format. 


Press and set the variables as shown below. 
nMin=0 Xmin=0 Ymin=0 

nMax=400 Xmax=400 Ymax=300 

PlotStart=1 Xscl=100 Yscl=100 

PlotStep=1 


Press to graph the sequence. 


Press [>] to individually trace the number of rabbits (u(n)) and 
wolves (v(n)) over time (n). 


Tip: Press a number, and then press to jump to a specific n value (month) 
while in TRACE. 





U=Ul-LIK1+.05-.00Lb tL 


U=UC- LICL +.05-.00L yt 





id Yb rls 


Press [FORMAT] 2) [>] to select uv axes format. 


Press and change these variables as shown below. 
Xmin=84 Ymin=25 

Xmax=237  Ymax=75 

Xscl=50 Yscl=10 


Press [TRACE]. Trace both the number of rabbits (X) and the number of 
wolves (Y) through 400 generations. 





U=UC-L PKL +.05-.00L4 YC 





Note: When you press [TRACE], the equation for u 
is displayed in the top-left corner. Press [J or 
to see the equation for v. 





H=160.4B358 Y>62.662849 
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Comparing TI-83 Plus and TI-82 Sequence Variables 





Sequences and Window Variables 


Refer to the table if you are familiar with the TI-82. It shows TI-83 Plus 
sequences and sequence window variables, as well as their TI-82 


counterparts. 
TI-83 Plus i TI-82 
In the Y= editor: 
u(n) Un 
u(nMin) UnStart (window variable) 
v(n) Vn 
v(nMin) VnStart (window variable) 
w(n) not available 
w(nMin) not available 
In the window editor: 
nMin nStart 
nMax nMax 
PlotStart nMin 
PlotStep not available 
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Keystroke Differences Between TI-83 Plus and TI-82 





Sequence Keystroke Changes 


Refer to the table if you are familiar with the TI-82. It compares TI-83 Plus 
sequence-name syntax and variable syntax with TI-82 sequence-name 
syntax and variable syntax. 


TI-83 Plus/Tl82 On TI-83 Plus, press: On TI-82, press: 
nin (2nd) [n] 


u(n)/Un a) Se 











za 0 Bien desl asee 
u(n-1)/Un-1 rd) fu) ad) [Una] 
ORONO TOT r 


v(n-1)/Va-t ad) [v] Bad (Vea) 
ed ON 


eee a eet 
GJ 
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Getting Started: Roots of a Function 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Evaluate the function Y = X3 - 2X at each integer between -10 and 10. How 
many sign changes occur, and at what X values? 


1. Press HH&) to set Func graphing 
mode. 

2. Press [Y=]. Press 3 to select 3. Then 
press [=] 2 to enter the function 
Y1=X3-2X. 

3. Press [TBLSET] to display the TABLE SETUP 
screen. Press [(-)] 10 to set TblStart=-10. 
Press 1 to set ATbl=1. 

Press to select Indpnt: Auto 
(automatically generated independent values). 
Press [¥] to select Depend: Auto 
(automatically generated dependent values). 

4. Press [TABLE] to display the table screen. 

5. Press [+] until you see the sign changes in the 
value of Y1. How many sign changes occur, and 
at what X values? 

7-2 Tables 





Ploti Flot2 Plots 








TABLE SETUP 
TbhlStart=-18 
albl=1 


Indent: Gime Ask 
Derend: Gilfime Ask 
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Setting Up the Table 





TABLE SETUP Screen 


To display the TABLE SETUP screen, press [TBLSET]. 


TABLE SETUP 
Tb1lStart= 
albl= 


1 
Indent: Gm Ask 
Derend: Glia Ask 








TbiStart, ATbI 


Indpnt: 


TbiStart (table start) defines the initial value for the independent variable. 
TblStart applies only when the independent variable is generated 
automatically (when Indpnt: Auto is selected). 


ATbI (table step) defines the increment for the independent variable. 
Note: In Seq mode, both TbIStart and ATbl must be integers. 


Auto, Indpnt: Ask, Depend: Auto, Depend: Ask 


Selections Table Characteristics 


Indpnt: Auto Values are displayed automatically in both the 
Depend: Auto independent-variable column and in all dependent- 
variable columns. 


Indpnt: Ask The table i is empty; when you enter a value for the 
Depend: Auto independent variable, all corresponding dependent- 
variable values are calculated and displayed 





automatically. 
Indpnt: Auto Values are displayed automatically for the independent 
Depend: Ask variable; to generate a value for a dependent variable, 
move the cursor to that cell and press CENTER]. 
Indpnt: Ask The table i is empty; enter ‘values for the independent 
Depend: Ask variable; to generate a value for a dependent variable, 


move the cursor to that cell and press [ENTER]. 


Setting Up the Table from the Home Screen or a Program 


ENG 


To store a value to TblStart, ATbI, or TblInput from the home screen or a 
program, select the variable name from the VARS TABLE secondary menu. 
TblInput is a list of independent-variable values in the current table. 


When you press [TBLSET] in the program editor, you can select 
IndpntAuto, IndpntAsk, DependAuto, and DependAsk. 
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Defining the Dependent Variables 





Defining Dependent Variables from the Y= Editor 


In the Y= editor, enter the functions that define the dependent variables. 
Only functions that are selected in the Y= editor are displayed in the table. 
The current graphing mode is used. In Par mode, you must define both 
components of each parametric equation (Chapter 4). 


Editing Dependent Variables from the Table Editor 
To edit a selected Y= function from the table editor, follow these steps. 


1. Press [TABLE] to display the table, then press [>] or [«] to move the 
cursor to a dependent-variable column. 


2. Press [4] until the cursor is on the function name at the top of the 
column. The function is displayed on the bottom line. 


tt) 
i 
é 
= 
y 
5 
6 


a a a 





Wi8x? 45 


4. Press or [=]. The new values are calculated. The table and the Y= 
function are updated automatically. 





Note: You also can use this feature to view the function that defines a 
dependent variable without having to leave the table. 
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Displaying the Table 





The Table 
To display the table, press [TABLE]. 


Current cell 


Independent-variable 
values in the first 
column 


Dependent-variable 

values in the second 

and third columns 
ce 





Current cell’s full value 
Note: The table abbreviates the values, if necessary. 


Independent and Dependent Variables 


The current graphing mode determines which independent and dependent 
variables are displayed in the table (Chapter 1). In the table above, for 
example, the independent variable X and the dependent variables Y1 and Y2 
are displayed because Func graphing mode is set. 


Graphing Mode Independent Variable Dependent Variable 

Func (function) xX Yi through Y9, and Yo 
ae prtaraie “Tt Seca 3 Gin ORT 
Seq(sequence) sn u(n), v(n), and w(n) 


Clearing the Table from the Home Screen or a Program — 


From the home screen, select the ClrTable instruction from the CATALOG. 
To clear the table, press [ENTER]. 


From a program, select 9:CirTable from the PRGM I/O menu or from the 
CATALOG. The table is cleared upon execution. If IndpntAsk is selected, all 
independent and dependent variable values on the table are cleared. If 
DependAsk is selected, all dependent variable values on the table are 
cleared. 
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Displaying the Table (continued) 





Scrolling Independent-Variable Values 


If Indpnt: Auto is selected, you can press [4] and [+] in the independent- 
variable column to display more values. As you scroll the column, the 
corresponding dependent-variable values also are displayed. All dependent- 
variable values may not be displayed if Depend: Ask is selected. 


iH 
i 
é 
3 
4 
c 





Note: You can scroll back from the value entered for TbIStart. As you scroll, 
TbiStart is updated automatically to the value shown on the top line of the table. In 
the example above, TblStart=0 and ATbl=1 generates and displays values of 
X=0, . .. , 6; but you can press [4] to scroll back and display the table for X=-1, .. ., 
5. 


Displaying Other Dependent Variables 


If you have defined more than two dependent variables, the first two 
selected Y= functions are displayed initially. Press [>] or [4] to display 
dependent variables defined by other selected Y= functions. The 
independent variable always remains in the left column, except during a 
trace with Par graphing mode and G-T split-screen mode set. 





Tip: To simultaneously display on the table two dependent variables that are not 
defined as consecutive Y= functions, go to the Y= editor and deselect the Y= 
functions between the two you want to display. For example, to simultaneously 
display Y4 and Y7 on the table, go to the Y= editor and deselect Y5 and Y6. 
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Getting Started: Drawing a Tangent Line 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Suppose you want to find the equation of the tangent line at X = /2/2 for the 
function Y = sin(X). 


Before you begin, select Radian and Func mode Floti Flote Plots 
eh - ue Bsintad 


from the mode screen, if necessary. 
1. 


. Press [ENTER]. The tangent line is drawn; the X 


Press [Y=] to display the Y= editor. Press 
to store sin(X) in Y1. 


Press 7 to select 7:ZTrig, which graphs the 
equation in the Zoom Trig window. 





. Press [DRAW] 5 to select 5:Tangent(. The 
tangent instruction is initiated. 
aa a, 
eee Nae 
Press [2nd] [¥] 2.0) E) 2. 





value and the tangent-line equation are 
displayed on the graph. 








R=.70710678 
¥=.PBOZ444POsPH+ 112062. 
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Using the DRAW Menu 





DRAW Menu 


To display the DRAW menu, press [DRAW]. The TI-83 Plus’s 
interpretation of these instructions depends on whether you accessed the 
menu from the home screen or the program editor or directly from a graph. 


DRAW POINTS STO cs 

1: ClrDraw Clears all drawn elements. 

2: Line( Draws a line segment between 2 points. 
3: Horizontal Draws a horizontal line. 

4: Vertical Draws a vertical line. 

5: Tangent ( Draws a line segment tangent to a function. 
6: DrawF Draws a function. 

7: Shade( Shades an area between two functions. 
8: DrawInv Draws the inverse of a function. 

9: Circle( Draws a circle. 

0: Text( Draws text on a graph screen. 

A: Pen Activates the free-form drawing tool. 


Before Drawing on a Graph 


The DRAW instructions draw on top of graphs. Therefore, before you use 
the DRAW instructions, consider whether you want to perform one or more 
of the following actions. 


e Change the mode settings on the mode screen. 

e Change the format settings on the format screen. 
¢ Enter or edit functions in the Y= editor. 

e Select or deselect functions in the Y= editor. 

¢ Change the window variable values. 

e Tumstat plots on or off. 

¢ Clear existing drawings with ClrDraw (page 8-4). 


Note: If you draw on a graph and then perform any of the actions listed above, the 
graph is replotted without the drawings when you display the graph again. 


Drawing on a Graph 
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You can use any DRAW menu instructions except DrawlInv to draw on 
Func, Par, Pol, and Seq graphs. Drawinv is valid only in Func graphing. The 
coordinates for all DRAW instructions are the display’s x-coordinate and 
y-coordinate values. 


You can use most DRAW menu and DRAW POINTS menu instructions to 
draw directly on a graph, using the cursor to identify the coordinates. You 
also can execute these instructions from the home screen or from within a 
program. If a graph is not displayed when you select a DRAW menu 
instruction, the home screen is displayed. 
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Clearing Drawings 





Clearing Drawings When a Graph Is Displayed 


All points, lines, and shading drawn on a graph with DRAW instructions are 
temporary. 


To clear drawings from the currently displayed graph, select 1:CirDraw 
from the DRAW menu. The current graph is replotted and displayed with no 
drawn elements. 


Clearing Drawings from the Home Screen or a Program 


To clear drawings on a graph from the home screen or a program, begin on 
a blank line on the home screen or in the program editor. Select 1:CilrDraw 
from the DRAW menu. The instruction is copied to the cursor location. 
Press [ENTER]. 


When CirDraw is executed, it clears all drawings from the current graph 
and displays the message Done. When you display the graph again, all 
drawn points, lines, circles, and shaded areas will be gone. 


ClrDraw 
| rail 


Note: Before you clear drawings, you can store them with StorePic (page 8-17). 
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Drawing Line Segments 





Drawing a Line Segment Directly on a Graph 
To draw a line segment when a graph is displayed, follow these steps. 
1. Select 2:Line( from the DRAW menu. 


2. Place the cursor on the point where you want the line segment to begin, 
and then press [ENTER]. 


3. Move the cursor to the point where you want the line segment to end. 
The line is displayed as you move the cursor. Press [ENTER]. 





A=5.3191489 [¥=6.4516129 


To continue drawing line segments, repeat steps 2 and 3. To cancel Line(, 
press [CLEAR]. 


Drawing a Line Segment from the Home Screen or a Program 


Line( also draws a line segment between the coordinates (X1,Y1) and 
(X2,Y2). The values may be entered as expressions. 


Line(X1,Y1,X2,¥2) 
Line(@,0,6,9)8 








To erase a line segment, enter Line(X1,Y1,X2,Y2,0) 
Line(2;3:4,6,600 
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Drawing Horizontal and Vertical Lines 





Drawing a Line Directly on a Graph 


To draw a horizontal or vertical line when a graph is displayed, follow these 
steps. 


1. Select 3:Horizontal or 4:Vertical from the DRAW menu. A line is 
displayed that moves as you move the cursor. 


2. Place the cursor on the y-coordinate (for horizontal lines) or 
x-coordinate (for vertical lines) through which you want the drawn line 
to pass. 


3. Press to draw the line on the graph. 


h="2.76S9S? W=4. 1955484 





To continue drawing lines, repeat steps 2 and 3. 
To cancel Horizontal or Vertical, press [CLEAR]. 
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Drawing a Line from the Home Screen or a Program 


Horizontal (horizontal line) draws a horizontal line at Y=y. y can be an 
expression but not a list. 
Horizontal y 


Vertical (vertical line) draws a vertical line at X=x. x can be an expression 
but not a list. 


Vertical x 


To instruct the TI-83 Plus to draw more than one horizontal or vertical line, 
separate each instruction with a colon (: ). 


Horizontal 7 sVer 
tagal 4: Vertical 
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Drawing Tangent Lines 





Drawing a Tangent Line Directly on a Graph 
To draw a tangent line when a graph is displayed, follow these steps. 
1. Select 5:Tangent( from the DRAW menu. 


2. Press [¥] and [4] to move the cursor to the function for which you want 
to draw the tangent line. The current graph’s Y= function is displayed in 
the top-left corner, if ExprOn is selected. 


3. Press ({>] and [4] or enter a number to select the point on the function at 
which you want to draw the tangent line. 


4, Press [ENTER]. In Func mode, the X value at which the tangent line was 
drawn is displayed on the bottom of the screen, along with the equation 
of the tangent line. In all other modes, the dy/dx value is displayed. 





Tip: Change the fixed decimal setting on the mode screen if you want to see fewer 
digits displayed for X and the equation for Y. 


Drawing a Tangent Line from the Home Screen or a Program 


Tangent( (tangent line) draws a line tangent to expression in terms of X, 
such as Y1 or X?2, at point X=value. X can be an expression. expression is 
interpreted as being in Func mode. 


Tangent(expression,value) 


Tangent¢41.328 
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Drawing Functions and Inverses 
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Drawing a Function 


DrawF (draw function) draws expression as a function in terms of X on the 
current graph. When you select 6:DrawF from the DRAW menu, the 

TI-83 Plus returns to the home screen or the program editor. DrawF is not 
interactive. “ 


DrawF expression 


imi fe 


Note: You cannot use a list in expression to draw a family of curves. 


Drawing an Inverse of a Function 


Drawinv (draw inverse) draws the inverse of expression by plotting X 
values on the y-axis and Y values on the x-axis. When you select 8:Drawinv 
from the DRAW menu, the TI-83 Plus returns to the home screen or the 
program editor. Drawlnv is not interactive. Drawinv works in Func mode 
only. 


Drawlnv expression 


= a 


Note: You cannot use a list in expression to draw a family of curves. 
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Shading Areas on a Graph 





Shading a Graph 


To shade an area on a graph, select 7:Shade( from the DRAW menu. The 
instruction is pasted to the home screen or to the program editor. 


Shade( draws lowerfunc and upperfunc in terms of X on the current graph 
and shades the area that is specifically above lowerfunc and below 
upperfunc. Only the areas where lowerfunc < upperfunc are shaded. 


Aleft and Xright, if included, specify left and right boundaries for the 
shading. Xleft and Xright must be numbers between Xmin and Xmax, which 
are the defaults. 


pattern specifies one of four shading patterns. 


pattern=1 vertical (default) 
pattern=2 horizontal 
pattern=3 negative—slope 45° 
pattern=4 positive—slope 45° 


patres specifies one of eight shading resolutions. 


patres=1 shades every pixel (default) 
patres=2 shades every second pixel 
patres=3 shades every third pixel 
patres=4 shades every fourth pixel 
patres=5 shades every fifth pixel 
patres=6 shades every sixth pixel 
patres=7 shades every seventh pixel 
patres=8 shades every eighth pixel 


Shade(lowerfunc,upperfunc[,Xleft,Xright,pattern,patres]) 


Shadech?—Gu, Roe) 
i Shade (X-23 X3-BX 


wT 
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Drawing Circles 
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Drawing a Circle Directly on a Graph 


To draw a circle directly on a displayed graph using the cursor, follow 
these steps. 


1. Select 9:Circle( from the DRAW menu. 


2. Place the cursor at the center of the circle you want to draw. Press 


[ENTER]. 
3. Move the cursor to a point on the circumference. Press to draw 
the circle on the graph. 





Note: This circle is displayed as circular, regardless of the window variable 
values, because you drew it directly on the display. When you use the Circle( 
instruction from the home screen or a program, the current window variables 
may distort the shape. 


To continue drawing circles, repeat steps 2 and 3. To cancel Circle(, press 
[CLEAR]. 


Drawing a Circle from the Home Screen or a Program 


Circle( draws a circle with center (X,Y) and radius. These values can be 
expressions. 


Circle(X,Y,radius) 


Circle¢@.6, 708 





Tip: When you use Circle( on the home screen or from a program, the current 
window values may distort the drawn circle. Use ZSquare (Chapter 3) before 
drawing the circle to adjust the window variables and make the circle circular. 
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Placing Text on a Graph 





Placing Text Directly on a Graph 
To place text on a graph when the graph is displayed, follow these steps. 
1. Select 0:Text( from the DRAW menu. 
2. Place the cursor where you want the text to begin. 


3. Enter the characters. Press or [A-LOCK] to enter letters and 
8. You may enter TI-83 Plus functions, variables, and instructions. The 
font is proportional, so the exact number of characters you can place 
on the graph varies. As you type, the characters are placed on top of the 
graph. 


To cancel Text(, press [CLEAR]. 


Placing Text on a Graph from the Home Screen or a Program 


Text( places on the current graph the characters comprising valwe, which 
can include TI-83 Plus functions and instructions. The top-left corner of the 
first character is at pixel (row,colwmn), where row is an integer between 

0 and 57 and colwmzn is an integer between 0 and 94. Both row and column 
can be expressions. 


a 
(0254) 


Corn) CEP 254) 
as a, 





Text(row,column,value,value . . .) 


value can be text enclosed in quotation marks ("), or it can be an 
expression. The TI-83 Plus will evaluate an expression and display the 
result with up to 10 characters. 

Text¢42, 56, "Vis, 
247-24+6" 8 





Split Screen 


On a Horiz split screen, the maximum value for row is 25. Ona G-T split 
screen, the maximum value for row is 45, and the maximum value for 
column is 46. 
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Using Pen to Draw on a Graph 
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Using Pen to Draw on a Graph 


Pen draws directly on a graph only. You cannot execute Pen from the home 
screen or a program. 


To draw on a displayed graph, follow these steps. 
1. Select A:Pen from the DRAW menu. 


2. Place the cursor on the point where you want to begin drawing. Press 
to turn on the pen. 


3. Move the cursor. As you move the cursor, you draw on the graph, 
shading one pixel at a time. 


4. Press to turn off the pen. 


For example, Pen was used to create the arrow pointing to the local 
minimum of the selected function. 


oo 


To continue drawing on the graph, move the cursor to a new position 
where you want to begin drawing again, and then repeat steps 2, 3, and 4. 
To cancel Pen, press [CLEAR]. 
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Drawing Points on a Graph 





DRAW POINTS Menu 


To display the DRAW POINTS menu, press [DRAW] [). The TI-83 Plus’s 
interpretation of these instructions depends on whether you accessed this 
menu from the home screen or the program editor or directly from a graph. 








DRAW POINTS STO 

1: Pt-On( Turns on a point. 

22 Pt-OF Ft ( Turns off a point. 

3: Pt-Change( Toggles a point on or off. 

4: Px1-0n( Turns on a pixel. 

SPO fic Turns off a pixel. 

6: Px1-Change( Toggles a pixel on or off. 

7: pxl-Test( Returns 1 if pixel on, 0 if pixel off. 


Drawing Points Directly on a Graph with Pt-On( 
To draw a point on a graph, follow these steps. 
1. Select 1:Pt-On( from the DRAW POINTS menu. 
2. Move the cursor to the position where you want to draw the point. 


3. Press to draw the point. 








H=4.46R0851 IVW=4.8387097 





To continue drawing points, repeat steps 2 and 3. To cancel Pt-On(, press 
CLEAR]. 
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Erasing Points with Pt-Off( 


To erase (turn off) a drawn point on a graph, follow these steps. 
1. Select 2:Pt-Off( (point off) from the DRAW POINTS menu. 
2. Move the cursor to the point you want to erase. 

3. Press to erase the point. 


To continue erasing points, repeat steps 2 and 3. To cancel Pt-Off(, press 
[CLEAR]. 


Changing Points with Pt-Change( 


To change (toggle on or off) a point on a graph, follow these steps. 

1. Select 3:Pt-Change( (point change) from the DRAW POINTS menu. 
2. Move the cursor to the point you want to change. 

3. Press to change the point’s on/off status. 


To continue changing points, repeat steps 2 and 3. To cancel Pt-Change(, 
press [CLEAR]. 


Drawing Points from the Home Screen or a Program 


ENG 


Pt-On( (point on) turns on the point at (X=x, Y=y). Pt-Off( turns the point 
off. Pt-Change( toggles the point on or off. mark is optional; it determines 
the point’s appearance; specify 1, 2, or 3, where: 


1 =-+ (dot; default) 2 =0 (box) 3 = + (cross) 


Pt-On(x,y[,mark]) 
Pt-Off(x,y[,mark]) 
Pt-Change(z,y) 
Pt=-On¢2259;32)2Pt— 
On¢S, cE o2JePt—Ont 


? ? 







Note: If you specified mark to turn on a point with Pt-On(, you must specify mark 
when you turn off the point with Pt-Off(. Pt-Change( does not have the mark 
option. 
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Drawing Pixels 





TI-83 Plus Pixels 


A pixel is a square dot on the TI-83 Plus display. The Pxl- (pixel) 
instructions let you turn on, turn off, or reverse a pixel (dot) on the graph 
using the cursor. When you select a pixel instruction from the DRAW 
POINTS menu, the TI-83 Plus returns to the home screen or the program 
editor. The pixel instructions are not interactive. 





Turning On and Off Pixels with Pxl-On( and PxI-Off( 


Pxl-On( (pixel on) turns on the pixel at (row,column), where row is an 
integer between 0 and 62 and column is an integer between 0 and 94. 


Pxl-Off( turns the pixel off. Pxl-Change( toggles the pixel on and off. 


Pxl-On(row,column) 
Pxl-Off(row,column) 
Pxi-Change(row,column) 


Using pxTest( 


pxi-Test( (pixel test) returns 1 if the pixel at (row,colwmn) is turned on or 0 
if the pixel is turned off on the current graph. row must be an integer 
between 0 and 62. column must be an integer between 0 and 94. 


pxl-Test(row,column) 
Split Screen 


On a Horiz split screen, the maximum value for row is 30 for Pxl-On(, 
Pxi-Off(, Pxi-Change(, and pxI-Test(. 


On a G-T split screen, the maximum value for row is 50 and the maximum 
value for column is 46 for Pxt-On(, Pxl-Off(, Pxl-Change(, and pxi-Test(. 
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Storing Graph Pictures (Pic) 


DRAW STO Menu 





To display the DRAW STO menu, press [DRAW] [4]. When you select an 
instruction from the DRAW STO menu, the TI-83 Plus returns to the home 
screen or the program editor. The picture and graph database instructions 
are not interactive. “7 


DRAW POINTS 





Stores the current picture. 
2:RecallPic Recalls a saved picture. 
3:StoreGDB Stores the current graph database. 
4:Recal1GDB Recalls a saved graph database. 


Storing a Graph Picture 


ENG 


You can store up to 10 graph pictures, each of which is an image of the 
current graph display, in picture variables Pic1 through Pic9, or Pic0. Later, 
you can superimpose the stored picture onto a displayed graph from the 
home screen or a program. 


A picture includes drawn elements, plotted functions, axes, and tick marks. 
The picture does not include axes labels, lower and upper bound 
indicators, prompts, or cursor coordinates. Any parts of the display hidden 
by these items are stored with the picture. 


To store a graph picture, follow these steps. 


1. Select 1:StorePic from the DRAW STO menu. StorePic is pasted to the 
current cursor location. 


2. Enter the number (from 1 to 9, or 0) of the picture variable to which 
you want to store the picture. For example, if you enter 3, the 
TI-83 Plus will store the picture to Pic3. 


peers 3 | 


Note: You also can select a variable from the PICTURE secondary menu 4). 
The variable is pasted next to StorePic. 


3. Press to display the current graph and store the picture. 
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Recalling Graph Pictures (Pic) 


Recalling a Graph Picture 
To recall a graph picture, follow these steps. 


1. Select 2:RecallPic from the DRAW STO menu. RecallPic is pasted to 
the current cursor location. 


2. Enter the number (from 1 to 9, or 0) of the picture variable from which 
you want to recall a picture. For example, if you enter 3, the TI-83 Plus 
will recall the picture stored to Pic3. 


Recalinic 3 | 


Note: You also can select a variable from the PICTURE secondary menu ([VARS 
4). The variable is pasted next to RecallPic. 


3. Press to display the current graph with the picture superimposed 
on it. 


Note: Pictures are drawings. You cannot trace a curve that is part of a picture. 
Deleting a Graph Picture 


To delete graph pictures from memory, use the MEMORY MANAGEMENT 
/DELETE secondary menu (Chapter 18). 
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Storing Graph Databases (GDB) 





What Is a Graph Database? 


A graph database (GDB) contains the set of elements that defines a 
particular graph. You can recreate the graph from these elements. You can 
store up to 10 GDBs in variables GDB1 through GDB9, or GDBO and recall 
them to recreate graphs. ~* 


A GDB stores five elements of a graph. 


Graphing mode 

Window variables 

Format settings 

All functions in the Y= editor and the selection status of each 
Graph style for each Y= function 


GDBs do not contain drawn items or stat plot definitions. 


Storing a Graph Database 


ENG 


To store a graph database, follow these steps. 


ile 


Select 3:StoreGDB from the DRAW STO menu. StoreGDB is pasted to 
the current cursor location. 


Enter the number (from 1 to 9, or 0) of the GDB variable to which you 
want to store the graph database. For example, if you enter 7, the 
TI-83 Plus will store the GDB to GDB7. 


fot ra | 


Note: You also can select a variable from the GDB secondary menu ({VARS) 3). 
The variable is pasted next to StoreGDB. 


Press to store the current database to the specified GDB variable. 
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Recalling Graph Databases (GDB) 


Recalling a Graph Database 


CAUTION: When you recall a GDB, it replaces all existing Y= functions. 
Consider storing the current Y= functions to another database before 
recalling a stored GDB. 


To recall a graph database, follow these steps. 


1. Select 4:RecallGDB from the DRAW STO menu. RecallGDB is pasted to 
the current cursor location. 


2. Enter the number (from 1 to 9, or 0) of the GDB variable from which 
you want to recall a GDB. For example, if you enter 7, the TI-83 Plus 
will recall the GDB stored to GDB7. 


ae GOB 7 | 


Note: You also can select a variable from the GDB secondary menu 3). 
The variable is pasted next to RecallGDB. 


3. Press to replace the current GDB with the recalled GDB. The new 
graph is not plotted. The TI-83 Plus changes the graphing mode 
automatically, if necessary. 

Deleting a Graph Database 


To delete a GDB from memory, use the MEMORY MANAGEMENT/DELETE 
secondary menu (Chapter 18). 
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Getting Started: Exploring the Unit Circle 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Use G-T (graph-table) split-screen mode to explore the unit circle and its 
relationship to the numeric values for the commonly used trigonometric angles of 
0°, 30°, 45°, 60°, 90°, and so on. 


gi ss45e789 
dian “aE 


f) D) to select Degree mode. Press [¥] [>] 
to select Par (parametric) graphing mode. 


Presse] ME EID DI to select G-T 
(graph-table) split-screen mode. 


1. Press to display the mode screen. Press [¥] Sci Eng 
oat 
a 





2. Press [FORMAT] to display the format 


screen. Press [+] =] &) JG) DB) to select 
ExprOff. 


3. Press [Y=] to display the Y= editor for Par Plotd FlotZ Plot 
graphing mode. Press to seit Bcos¢T 2 


store cos(T) to X1T. Press (SIN) [KO aieaatlehe 
to store sin(T) to Y1T. 


4. Press to display the window editor. 
Enter these values for the window variables. 
Tmin=0 Xmin=2.3 Ymin=2.5 
Tmax=360 Xmax=2.3 Ymax=2.5 
Tstep=15 Xscl=1 Yscl=1 


5. Press [TRACE]. On the left, the unit circle is 
graphed parametrically in Degree mode and the 
trace cursor is activated. When T=0 (from the 
graph trace coordinates), you can see from the 
table on the right that the value of X1T (cos(T)) 
is 1 and Y1T (sin(T)) is 0. Press [>] to move the 
cursor to the next 15° angle increment. As you 
trace around the circle in steps of 15°, an 
approximation of the standard value for each 
angle is highlighted in the table. 
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Using Split Screen 
Sa ee ne 


Setting a Split-Screen Mode 


To set a split-screen mode, press [MODE], and then move the cursor to the 
bottom line of the mode screen. 


¢ Select Horiz (horizontal) to display the graph screen and another screen 
split horizontally. 

e Select G-T (graph-table) to display the graph screen and table screen 
split vertically. 


Se leaee-ee SIMU] 
ath, re “ey 
Horiz 


Real 


Ploti Plote Plots 
sYibsincHe > 
sYeBcostaed 


sYs= 





The split screen is activated when you press any key that applies to either 
half of the split screen. 


Some screens are never displayed as split screens. For example, if you 
press in Horiz or G-T mode, the mode screen is displayed as a full 
screen. If you then press a key that displays either half of a split screen, 
such as [TRACE], the split screen returns. 


When you press a key or key combination in either Horiz or G-T mode, the 
cursor is placed in the half of the display for which that key applies. For 
example, if you press [TRACE], the cursor is placed in the half in which the 
graph is displayed. If you press [TABLE], the cursor is placed in the half 
in which the table is displayed. 


The TI-83 Plus will remain in split-screen mode until you change back to 
Full screen mode. 
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Horiz (Horizontal) Split Screen 





Horiz Mode 


In Horiz (horizontal) split-screen mode, a horizontal line splits the screen 
into top and bottom halves. 


Ploti Plotz Plots 
1Bsingse 2 
YeBcostHe2 


SY3= 





The top half displays the graph. 
The bottom half displays any of these editors. 


¢ Home screen (four lines) 

¢ Y= editor (four lines) 

¢ Stat list editor (two rows) 

¢ Window editor (three settings) 
¢ Table editor (two rows) 


Moving from Half to Half in Horiz Mode 


To use the top half of the split screen: 


° Press or [TRACE]. 
¢ Select a ZOOM or CALC operation. 


To use the bottom half of the split screen: 


¢ Press any key or key combination that displays the home screen. 
¢ Press [Y=] (Y= editor). 

e Press (stat list editor). 

e Press (window editor). 

° Press [TABLE] (table editor). 


Full Screens in Horiz Mode 
All other screens are displayed as full screens in Horiz split-screen mode. 


To return to the Horiz split screen from a full screen when in Horiz mode, 
press any key or key combination that displays the graph, home screen, Y= 
editor, stat list editor, window editor, or table editor. 
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G-T (Graph-Table) Split Screen 


G-T Mode 


In G-T (graph-table) split-screen mode, a vertical line splits the screen into 
left and right halves. 





The left half displays the graph. 
The right half displays the table. 


Moving from Half to Half in G-T Mode 
To use the left half of the split screen: 


¢ Press or [TRACE]. 
e Select a ZOOM or CALC operation. 


To use the right half of the split screen, press [TABLE]. 


Using in G-T Mode 


As you move the trace cursor along a graph in the split screen’s left half in 
G-T mode, the table on the right half automatically scrolls to match the 
current cursor values. 





Note: When you trace in Par graphing mode, both components of an equation (XnT 
and Yn) are displayed in the two columns of the table. As you trace, the current 
value of the independent variable T is displayed on the graph. 

Full Screens in G-T Mode 


All screens other than the graph and the table are displayed as full screens 
in G-T split-screen mode. 


To return to the G-T split screen from a full screen when in G-T mode, 
press any key or key combination that displays the graph or the table. 
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TI-83 Plus Pixels in Horiz and G-T Modes 





TI-83 Plus Pixels in Horiz and G-T Modes 


= = 
Cho) (94) 


elton) C3094), 
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Note: Each set of numbers in parentheses above represents the row and column of 
a corner pixel, which is turned on. 


DRAW POINTS Menu Pixel Instructions 
For Pxl-On(, PxI-Off(, Pxi-Change(, and pxi-Test(: 


¢ InHoriz mode, row must be <30; colwmn must be <94. 
¢ InG-T mode, row must be <50; column must be <46. 


Pxl-On(row,column) 


DRAW Menu Text( Instruction 
For the Text( instruction: 


¢ Jn Horiz mode, row must be <25; column must be <94. 
¢ InG-T mode, vow must be <45; column must be <46. 


Text(row,column,"text") 


PRGM I/O Menu Output( Instruction 
For the Output( instruction: 


¢ InHoriz mode, row must be <4; column must be <16. 
¢ InG-T mode, row must be <8; column must be <16. 


Output(row,column,"text") 


Setting a Split-Screen Mode from the Home Screen or a Program 
To set Horiz or G-T from a program, follow these steps. 


1. Press while the cursor is on a blank line in the program editor. 
2. Select Horiz or G-T. 


The instruction is pasted to the cursor location. The mode is set when the 
instruction is encountered during program execution. It remains in effect 
after execution. 


Note: You also can paste Horlz or G-T to the home screen or program editor from 
the CATALOG (Chapter 15). 
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Matrices 10-1 


Getting Started: Systems of Linear Equations 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Find the solution of X + 2Y + 3Z = 3 and 2X + 3Y + 4Z = 3. On the TI-83 Plus, you 
can solve a system of linear equations by entering the coefficients as elements in 
a matrix, and then using rref( to obtain the reduced row-echelon form. 


1. Press [MATRX]. Press [+] [>] to display the MATRI#(CA] 2 
MATRX EDIT menu. Press 1 to select 1: [A], f | 


2. Press 2 4 to define a 2x4 matrix. 
The rectangular cursor indicates the current 
element. Ellipses (...) indicate additional 
columns beyond the screen. 


3. Press 1 to enter the first element. The 
rectangular cursor moves to the second column 
of the first row. 


4. Press 2 [ENTER] 3 [ENTER] 3 [ENTER] to complete the 
first row for X + 2Y + 38Z=3. 


5. Press 2 [ENTER] 3 [ENTER] 4 (ENTER) 3 [ENTER] to enter 
the second row for 2X + 8Y + 4Z = 3. 





6. Press [QUIT] to return to the home screen. If rref ci 
necessary, press to clear the home 
screen. Press [MATRX] [>] to display the 
MATRX MATH menu. Press [4] to wrap to the end 
of the menu. Select B:rref( to copy rref( to the 
home screen. 





7. Press [MATRX] 1 to select 1: [A] from the 
MATRX NAMES menu. Press [)] (ENTER). The 
reduced row-echelon form of the matrix is 
displayed and stored in Ans. 


IDWS 83 SO SB) 5Y/ 
LY 4927713 SOM BGO 7) 
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Defining a Matrix 
Se NETL) Gis ONO Otis PHIWBIN 


What Is a Matrix? 
A matrix is a two-dimensional array. You can display, define, or edit a 
matrix in the matrix editor. The TI-83 Plus has 10 matrix variables, [A] 
through [J]. You can define a matrix directly in an expression. A matrix, 
depending on available memory, may have up to 99 rows or columns. You 
can store only real numbers in TI-83 Plus matrices. 


Selecting a Matrix 
Before you can define or display a matrix in the editor, you first must select 
the matrix name. To do so, follow these steps. 


1. Press [MATRX] [4] to display the MATRX EDIT menu. The dimensions 
of any previously defined matrices are displayed. 


ELIT Ti 








NAMES MATH 
B 2x4 





C 
0 
E 
F 


pacers 


— 88 82 oe oo oe 


] 
] 
] 
] 
] 
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] 
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-(G 
2. Select the matrix you want to define. The MATRX EDIT screen is 
displayed. 


MATRIACB] 1 *1 
ta 1 












Accepting or Changing Matrix Dimensions 


The dimensions of the matrix (row x column) are displayed on the top line. 
The dimensions of a new matrix are 1 x1. You must accept or change the 
dimensions each time you edit a matrix. When you select a matrix to 


define, the cursor highlights the row dimension. 
To accept the row dimension, press [ENTER]. 
To change the row dimension, enter the number of rows (up to 99), and 


then press [ENTER]. 


The cursor moves to the column dimension, which you must accept or 
change the same way you accepted or changed the row dimension. When 
you press [ENTER], the rectangular cursor moves to the first matrix element. 
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Viewing and Editing Matrix Elements 





Displaying Matrix Elements 


After you have set the dimensions of the matrix, you can view the matrix 
and enter values for the matrix elements. In a new matrix, all values are 
zero. 


Select the matrix from the MATRX EDIT menu and enter or accept the 
dimensions. The center portion of the matrix editor displays up to seven 
rows and three columns of a matrix, showing the values of the elements in 
abbreviated form if necessary. The full value of the current element, which 
is indicated by the rectangular cursor, is displayed on the bottom line. 


rt 





This is an 8 x 4 matrix. Ellipses in the left or right column indicate 
additional columns. * or J in the right column indicate additional rows. 


Deleting a Matrix 


To delete matrices from memory, use the 
MEMORY MANAGEMENT/DELETE secondary menu (Chapter 18). 
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Viewing a Matrix 


The matrix editor has two contexts, viewing and editing. In viewing 
context, you can use the cursor keys to move quickly from one matrix 
element to the next. The full value of the highlighted element is displayed 
on the bottom line. ZS 


Select the matrix from the MATRX EDIT menu, and then enter or accept the 
dimensions. 


rt 
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Key Function 
(4 or DB] Moves tk the rectangular cursor ‘within the current row 
(¥] or [4] Moves tt the rectangular cursor within the current 


column; on the top row, [4] moves the cursor to the 
column dimension; on the column dimension, [+] moves 
the cursor to the. row dimension 











ENTER Switches to editing context; activates the edit c cursor on 
_the bottom line 

“Switches to editing context; clears the value on the 
bottom line 

Any entry | ‘Switches to editing context; clears the value on the 

character _ _ bottom line; copies the character to the bottom line 

(2nd) [INS] _ Nothing _ AO 

DEL Nothing 
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Viewing and Editing Matrix Elements (continued) 


Editing a Matrix Element 


In editing context, an edit cursor is active on the bottom line. To edit a 
matrix element value, follow these steps. 


1. Select the matrix from the MATRX EDIT menu, and then enter or accept 
the dimensions. 


2. Press [4, [4], 2), and [=] to move the cursor to the matrix element you 
want to change. 


Switch to editing context by pressing ENTER], [CLEAR], or an entry key. 


Change the value of the matrix element using the editing-context keys 
described below. You may enter an expression, which is evaluated 
when you leave editing context. 


Note: You can press [CLEAR] [ENTER] to restore the value at the rectangular cursor 
if you make a mistake. 


5. Press [ENTER], [4], or ] to move to another element. 


MATRIACA] 8 x4 MATRIATAl & x4 
C3.a4iG "3.442 43 “3.142 13 
C Abies 321 ao 





ry 
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Editing-Context Keys 


Key Function 
G) or B] Moves the edit cursor within the value 
[=] or [4] ‘Stores the value displayed on the bottom line to the matrix 


element; switches to viewing context and moves the 
rectangular cursor within the column 


ENTER Stores the value displayed on the bottom line to the matrix 
element; switches to viewing context and moves the 
aver, rectangular cursor to the next Tow element 


(CLE AR Clears the value on the bottom line 


Any entry Copies the character to the location of the edit cursor on the 
character bottom line 








[INS] Activates t the insert cursor 
DEL Deletes the character under the edit cursor on the bottom 
line 
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Using Matrices with Expressions 





Using a Matrix in an Expression 
To use a matrix in an expression, you can do any of the following. 


e Copy the name from the MATRX NAMES menu. 


¢ Recall the contents of the-matrix into the expression with [RCL] 
(Chapter 1). 


e Enter the matrix directly (see below). 
Entering a Matrix in an Expression 


You can enter, edit, and store a matrix in the matrix editor. You also can 
enter a matrix directly in an expression. 


To enter a matrix in an expression, follow these steps. 
1. Press [[] to indicate the beginning of the matrix. 
2. Press [[] to indicate the beginning of a row. 


3. Enter a value, which can be an expression, for each element in the row. 
Separate the values with commas. 


4. Press []] to indicate the end of a row. 
5. Repeat steps 2 through 4 to enter all of the rows. 
6. Press []] to indicate the end of the matrix. 


Note: The closing ]] are not necessary at the end of an expression or preceding 


The resulting matrix is displayed in the form: 

[[elementy 1,...,element n],...,[elementm, 1)...elementm, n]] 
Any expressions are evaluated when the entry is executed. 
ii [122.3] [14.5.6 


iz dee 7) 
Peeiegiz)) 


Note: The commas that you must enter to separate elements are not displayed 
on output. 










ENG Matrices 10-7 


Displaying and Copying Matrices 


Displaying a Matrix 


To display the contents of a matrix on the home screen, select the matrix 
from the MATRX NAMES menu, and then press [ENTER]. 


[Al 


Ellipses in the left or right column indicate additional columns. * or J in the 
right column indicate additional rows. Press [>], (4, [=], and [+] to scroll the 
matrix. 


4 
nt 
4 
"4 
Bi! 





Copying One Matrix to Another 


To copy a matrix, follow these steps. 


ile 


2 
3. 
4 


Press [MATRX] to display the MATRX NAMES menu. 
Select the name of the matrix you want to copy. 
Press (ST0¢]. 


Press [MATRX] again and select the name of the new matrix to which 
you want to copy the existing matrix. 


Press to copy the matrix to the new matrix name. 
[A+B] 


Cte 
ra 2 


Accessing a Matrix Element 


On the home screen or from within a program, you can store a value to, or 
recall a value from, a matrix element. The element must be within the 
currently defined matrix dimensions. Select matrix from the 

MATRX NAMES menu. 


[matrix](row,column) 
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Using Math Functions with Matrices 





Using Math Functions with Matrices 


You can use many of the math functions on the TI-83 Plus keyboard, the 
MATH menu, the MATH NUM menu, and the MATH TEST menu with 
matrices. However, the dimensions must be appropriate. Each of the 
functions below creates a new’matrix; the original matrix remains the same. 


+ (Add), - (Subtract), * (Multiply) 


To add ((+)) or subtract (-)) matrices, the dimensions must be the same. 
The answer is a matrix in which the elements are the sum or difference of 
the individual corresponding elements. 


matrixA+matrixB 
matrixA-matrixB 


To multiply ((x]) two matrices together, the column dimension of matrixA 
must match the row dimension of matrixB. 


matrixA*matrixB 


[A1+(B) 


[Al*[B] 





Multiplying a matrix by a value or a value by a matrix returns a matrix in 
which each element of matrix is multiplied by value. 


matrix*value 
value*tmatrix 


[Al#3 


- (Negation) 


Negating a matrix ((@)) returns a matrix in which the sign of every element 
is changed (reversed). 


-matrix 
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Using Math Functions with Matrices (continued) 











abs( 
abs( (absolute value, MATH NUM menu) returns a matrix containing the 
absolute value of each element of matrix. 
abs(matrix) 
round( 
round( (MATH NUM menu) returns a matrix. It rounds every element in 
matrix to #decimals (< 9). If #decimals is omitted, the elements are 
rounded to 10 digits. 
round(matriz[,#decimals]) 
round¢ [A],2> 
Ell 260 ood 
[3.66 4.12]] 
“1 (Inverse) 
Use the *! function ) to invert a matrix (4-1 is not valid). matrix 
must be square. The determinant cannot equal zero. 
matrix 
MATRIACA] 2 x2 [Al]-) 
] be ile 23 
Pies seal 
Powers 


To raise a matrix to a power, matrix must be square. You can use 2 (J), 
3 (MATH menu), or 4power ((\)) for integer power between 0 and 255. 


matrix? 
matrix 
matrix power 
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Relational Operations 


To compare two matrices using the relational operations = and # (TEST 
menu), they must have the same dimensions. = and # compare matrixA 
and matrixB on an element-by-element basis. The other relational 
operations are not valid withmatrices. 


matrixA=matrixB returns 1 if every comparison is true; it returns 0 if any 
comparison is false. 


matrixA¥matrixB returns 1 if at least one comparison is false; it returns 0 
if no comparison is false. 


(Al=(B) 
([Al#(B) 





iPart(, fPart(, int( 


iPart( (integer part), fPart( (fractional part), and int( (greatest integer) are 
on the MATH NUM menu. 


iPart( returns a matrix containing the integer part of each element of 
matrix. 

fPart( returns a matrix containing the fractional part of each element of 
matrix. 


int( returns a matrix containing the greatest integer of each element of 
matrix. 


iPart(matrix) 
fPart(matriz) 
int(matriz) 
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Using the MATRX MATH Operations 


MATRX MATH Menu 
To display the MATRX MATH menu, press [MATRX] [>]. 


det( 


Se 
4; 
5 
6 
7 
8 
9 
0 
A 
B 
C 
D 
5 
F 


det( (determinant) returns the determinant (a real number) of a square 
matrix. 


: identity ( 
: randM( 

: augment ( 
:Matrblist( 
: Listbmatr( 
: cumSum( 

: ref ( 
:rref( 

: rowSwap( 

> rowt+( 

> *row( 

> *rowt+( 


det(matriz) 


T (Transpose) 


T (transpose) returns a matrix in which each element (row, column) is 
swapped with the corresponding element (column, row) of matrix. 


matrixt 









Calculates the determinant. 

Transposes the matrix. 

Returns the matrix dimensions. 

Fills all elements with a constant. 
Returns the identity matrix. 

Returns a random matrix. 

Appends two matrices. 

Stores a matrix to a list. 

Stores a list to a matrix. 

Returns the cumulative sums of a matrix. 
Returns the row-echelon form of a matrix. 
Returns the reduced row-echelon form. 
Swaps two rows of a matrix. 

Adds two rows; stores in the second row. 
Multiplies the row by a number. 
Multiplies the row, adds to the second row. 





Accessing Matrix Dimensions with dim( 


dim( (dimension) returns a list containing the dimensions ({rows columns}) 
of matria. 


dim(matrix) 


Note: dim(matrix)>Ln:Ln(1) returns the number of rows. dim(matrix)>Ln:Ln(2) 
returns the number of columns. 


2:f,11[-8; 
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Creating a Matrix with dim/( 


Use dim( with to create anew matrixaname of dimensions 
rows x columns with 0 as each element. 


{rows,columns}>dim(matrixaname) 
{2.2}%dim¢[E] > 
[ 











Redimensioning a Matrix with dim( 


Fill( 


Use dim( with to redimension an existing matrixname to dimensions 
rows x columns. The elements in the old matrixname that are within the 
new dimensions are not changed. Additional created elements are zeros. 
Matrix elements that are outside the new dimensions are deleted. 


{rows,columns}>dim(matrixname) 


Fill( stores value to every element in matrixname. 
Fill(valwe,matrianame) 

Fa bleaelEle 
[E] 





Done 







[[ 
[ 





yal 
9 9)] 


identity( 


identity( returns the identity matrix of dimension rows x dimension 
columns. 


identity(dimension) 


randM( 


ENG 


randM( (create random matrix) returns a rows x columns random matrix of 
integers > ~9 and < 9. The seed value stored to the rand function controls 


the values (Chapter 2). 


randM(rows,columns) 








Herand:randic2,2 
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Using the MATRX MATH Operations (continued) 


augment( 


augment( appends matrixA to matrixB as new columns. matrixA and 
matrixB both must have the same number of rows. 


augment(matrixA,matrixB) 





Matnlist( 


Matnlist( (matrix stored to list) fills each listname with elements from 
each column in matrix. Matrlist( ignores extra listname arguments. 
Likewise, Matrlist( ignores extra matrix columns. 


Matnlist(matriz,listnameA,...,listname n) 


»Lz,L33 





Matprlist( also fills a listname with elements from a specified column# in 
matrix. To fill a list with a specific column from matrix, you must enter 
column# after matrix. 


Matrlist(matrix,column#,listname) 


— {3 63 





Listmatr( 


List}matr( (lists stored to matrix) fills matrianame column by column with 
the elements from each list. If dimensions of all lists are not equal, List)matr( 
fills each extra matrixname row with 0. Complex lists are not valid. 


Listmatr(listA....,list n,matrixname) 
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cumSum( 


cumSun(( returns cumulative sums of the elements in matrix, starting with 
the first element. Each element is the cumulative sum of the column from 
top to bottom. 


cumSum(matrix) 





Row Operations 


MATRX MATH menu items A through F are row operations. You can use a 
row operation in an expression. Row operations do not change matrix in 
memory. You can enter all row numbers and values as expressions. You 
can select the matrix from the MATRX NAMES menu. 


ref(, rref( 


ref( (row-echelon form) returns the row-echelon form of a real matrix. The 
number of columns must be greater than or equal to the number of rows. 


ref(matrix) 


rref( (reduced row-echelon form) returns the reduced row-echelon form of a 
real matrix. The number of columns must be greater than or equal to the 
number of rows. 


rref(matrix) 
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Using the MATRX MATH Operations (continued) 


rowSwap( 


row+( 


*row( 


*row+( 





rowSwap( returns a matrix. It swaps rowA and rowB of matrix. 


rowSwap(matrix,rowA,rowB) 


[ 
[ 
[ 
[ 


Cor Ty 
One )o 


Mra 
WucoLd 





row+( (row addition) returns a matrix. It adds rowA and rowB of matrix 


and stores the results in rowB. 


row+(matrix,rowA,rowB) 





*row( (row multiplication) returns a matrix. It multiplies row of matrix by 


value and stores the results in row. 


*row(value,matrix,row) 


*row+( (row multiplication and addition) returns a matrix. It multiplies 


rowA of matrix by value, adds it to rowB, and stores the results in rowB. 


*row+(value,matrix,rowA,rowB) 


*rowt¢3, [E],1,2) 


Gi | 
ar aaa Bh hae Rp 






2:31] [14:5;6]] 


Chie22S] 
[4 35 61] 










(1, 
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Getting Started: Generating a Sequence 





Getting Started is a fast-paced introduction. Read the chapter for details. 
Calculate the first eight terms of the sequence 1/A?. Store the results to a user- 


created list. Then display the results in fraction form. Begin this example ona 
blank line on the home screen. 


1. - Press [LIST] [>] to display the LIST OPS menu. 


Sas 


fa 


2. Press 5 to select 5:seq(, which pastes seq( to the 
current cursor location. 


3. Press 1 [2] [ALPHA] [A] [22] GJ (ALPHA) [A] LJ 16) 8G) 


1 1] to enter the sequence. 


4. Press [S10], and then press to turn on 
alpha-lock. Press [S] [E] [Q], and then press 
to turn off alpha-lock. Press 1 to complete 
the list name. 





5. Press to generate the list and store it in 
SEQ1. The list is displayed on the home screen. 
An ellipsis (...) indicates that the list continues 
beyond the viewing window. Press [>] repeatedly 
(or press and hold (>]) to scroll the list and view 
all the list elements. 


6. Press [LIST] to display the LIST NAMES menu. OPS MATH 
Press 7 to select 7:seq( to paste LSEQ1 to the 
current cursor location. (If SEQ1 is not item 7 on 
your LIST NAMES menu, move the cursor to 
SEQ1 before you press [ENTER]. ) 





7. Press to display the MATH menu. Press 1 to 
select 1:>Frac, which pastes >Frac to the current 
cursor location. 


se4C1/H2,A,1;9;1 
3+S5EQ1 

Sleees sfiltitt.. 
LSEQ1 Fra 

s 1-4 73 1/16... 










8. Press to show the sequence in fraction 
form. Press [>] repeatedly (or press and hold [}) 
to scroll the list and view all the list elements. 
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Naming Lists 





Using TI-83 Plus List Names Li through L6é 


The TI-83 Plus has six list names in memory: L1, L2, L3, L4, L5, and Lé. The 
list names L1 through Lé are on the keyboard above the numeric keys [1] 
through [6]. To paste one of these names to a valid screen, press (2nd), and 
then press the appropriate key. L1 through Lé are stored in stat list editor 
columns 1 through 6 when you reset memory. 


Creating a List Name on the Home Screen 


ENG 


To create a list name on the home screen, follow these steps. 


ib 


Press [ {], enter one or more list elements, and then press [}]. 
Separate list elements with commas. List elements can be real numbers, 
complex numbers, or expressions. 


[{1+2,3,43 


2. Press [S109]. 





Press [letter from A to Z or 6] to enter the first letter of the 
name. 


Enter zero to four letters, 8, or numbers to complete the name. 


[<i> 2232434TEST | 


Press [ENTER]. The list is displayed on the next line. The list name and its 
elements are stored in memory. The list name becomes an item on the 


LIST NAMES menu. 
WeeG MATH 
'1123 


St TEST 


Note: If you want to view a user-created list in the stat list editor, you must store 
it in the stat list editor (Chapter 12). 


€122:3,437TEST 
{1 2 3 43 





You also can create a list name in these four places. 


At the Name= prompt in the stat list editor 

At an Xlist:, Ylist:, or Data List: prompt in the stat plot editor 

At a List:, List1:, List2:, Freq:, Freq1:, Freq2:, XList:, or YList: prompt 
in the inferential stat editors 

On the home screen using SetUpEditor 


You can create as many list names as your TI-83 Plus memory has space to 
store. 
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Storing and Displaying Lists 


Storing Elements to a List 


You can store list elements in either of two ways. 


e Use braces and on the home screen. 
(44+21>.5-3134L6 


{4+2i 5-313 





¢ Use the stat list editor (Chapter 12). 
The maximum dimension of a list is 999 elements. 


Tip: When you store a complex number to a list, the entire list is converted to a list of 
complex numbers. To convert the list to a list of real numbers, display the home 
screen, and then enter real(listname)>listname. 


Displaying a List on the Home Screen 


To display the elements of a list on the home screen, enter the name of the 
list (preceded by t if necessary; see page 11-16), and then press [ENTER]. An 
ellipsis indicates that the list continues beyond the viewing window. Press 
[>] repeatedly (or press and hold [})) to scroll the list and view all the list 
elements. 


Li 





<2. Loe 
LDA 
{2.154 56.47 9... 
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Copying One List to Another 


To copy alist, store it to another list. 





Accessing a List Element 


You can store a value to or recall a value from a specific list element. You 
can store to any element within the current list dimension or one element 
beyond. 


listname(element) 





Deleting a List from Memory 


To delete lists from memory, including L1 through L6, use the 

MEMORY MANAGEMENT/DELETE secondary menu (Chapter 18). Resetting 
memory restores L1 through Lé. Removing a list from the stat list editor does 
not delete it from memory. 


Using Lists in Graphing 
You can use lists to graph a family of curves (Chapter 3). 
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Entering List Names 





Using the LIST NAMES Menu 


To display the LIST NAMES menu, press [LIST]. Each item is a user- 
created list name. LIST NAMES menu items are sorted automatically in 
alphanumerical order. Only the first 10 items are labeled, using 1 through 9, 
then 0. To jump to the first list name that begins with a particular alpha 
character or 0, press [letter from A to Z or 6]. 


ee MATH 
> TEST 


Tip: From the top of a menu, press [4] to move to the bottom. From the bottom, press 
[J to move to the top. 


Note: The LIST NAMES menu omits list names L1 through Lé. Enter L1 through Lé 
directly from the keyboard (page 11-3). 


When you select a list name from the LIST NAMES menu, the list name is 
pasted to the current cursor location. 


¢ The list name symbol t precedes a list name when the name is pasted 
where non-list name data also is valid, such as the home screen. 


[EST | 
f1 23 43 


¢ The t symbol does not precede a list name when the name is pasted 
where a list name is the only valid input, such as the stat list editor’s 
Name= prompt or the stat plot editor’s XList: and YList: prompts. 


Entering a User-Created List Name Directly 
To enter an existing list name directly, follow these steps. 
1. Press [LIST] D] to display the LIST OPS menu. 


2. Select B:t, which pastes t to the current cursor location. t is not always 
necessary (page 11-16). 


NAMES [ge MATH 
6TcumSum 
talist¢ 


augment ¢ 
Listrmatr¢ 
Mater list¢ 
L 










Note: You also can paste L to the current 
cursor location from the CATALOG 
(Chapter 15). 





Wy 
v 
a 
to 
a 
ce 
eo, 





Ae 





3. Enter the characters that comprise the list name. 


[.Tiz3a 
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Attaching Formulas to List Names 





Attaching a Formula to a List Name 


ENG 


You can attach a formula to a list name so that each list element is a result 
of the formula. When executed, the attached formula must resolve to a list. 


When anything in the attached formula changes, the list to which the 
formula is attached is updated automatically. 


e When you edit an element of a list that is referenced in the formula, the 
corresponding element in the list to which the formula is attached is 
updated. 

« When you edit the formula itself, all elements in the list to which the 
formula is attached are updated. 


For example, the first screen below shows that elements are stored to L3, 
and the formula L3+10 is attached to the list name LADD10. The quotation 
marks designate the formula to be attached to LADD10. Each element of 
LADD10 is the sum of an element in L3 and 10. 





{1,22 334L: 


Se 


hi 


"1 :+18"4.LADD16 
L:+16 
LADDIG 

Eilil alee Slasn 


The next screen shows another list, L4. The elements of L4 are the sum of 
the same formula that is attached to L3. However, quotation marks are not 
entered, so the formula is not attached to L4. 


On the next line, -6>L3(1):L3 changes the first element in L3 to -6, and then 
redisplays L3. 


L3+163L4 
Cokoh ile lest 
[ots ha pes 
ios 







oe 





The last screen shows that editing L3 updated tADD10, but did not change 
L4. This is because the formula L3+10 is attached to LADD10, but it is not 


attached to L4. 
LADOI6 
Ly 






{4 12 133 
ti delZ LSS 


Note: To view a formula that is attached to a list name, use the stat list editor 
(Chapter 12). 
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Attaching Formulas to List Names (continued) 





Attaching a Formula to a List on the Home Screen or in a Program 


To attach a formula to a list name from a blank line on the home screen or 
from a program, follow these steps. 


1. 


Press ("], enter the formula (which must resolve to a list), and 
press ["] again. 


Note: When you include more than one list name in a formula, each list must 
have the same dimension. 


Press [ST09]. 
Enter the name of the list to which you want to attach the formula. 


¢ Press [2nd], and then enter a TI-83 Plus list name L1 through Le. 


e Press [LIST] and select a user-created list name from the 
LIST NAMES menu. 


¢ Enter a user-created list name directly using L (page 11-16). 
Press [ENTER]. 
(4,8, 934L1 

t4 
Sorte LELST, 
aL 4 


LEIS] 
{26 4@ 453 





S OF 


Note: The stat list editor displays a formula-lock symbol next to each list name that 
has an attached formula. Chapter 12 describes how to use the stat list editor to 
attach formulas to lists, edit attached formulas, and detach formulas from lists. 


Detaching a Formula from a List 


You can detach (clear) an attached formula from a list in several ways. 


For example: 


Enter "">listname on the home screen. 
Edit any element of a list to which a formula is attached. 
Use the stat list editor (Chapter 12). 


Use ClrList or CIrAllList to detach a formula from a list (Chapter 18). 
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Using Lists in Expressions 


Using a List in an Expression 


You can use lists in an expression in any of three ways. When you press 
(ENTER), any expression is evaluated for each list element, and a list is 
displayed. 


* 


Use L1-L6 or any user-created list name in an expression. 


{2292163411 
t2 5 163 
26-/Lt 


16 4 23 
Enter the list elements directly (step 1 on page 11-3). 


264 {2252 183 
{16 4 23 


Use [RCL] to recall the contents of the list into an expression at the 
cursor location (Chapter 1). 


= |i2,0,1832 
{4 25 1063 
Rel La 







Note: You must paste user-created list names to the Rel prompt by selecting them 
from the LIST NAMES menu. You cannot enter them directly using L. 


Using Lists with Math Functions 


ENG 


You can use a list to input several values for some math functions. Other 
chapters and Appendix A specify whether a list is valid. The function is 
evaluated for each list element, and a list is displayed. 


When you use a list with a function, the function must be valid for every 
element in the list. In graphing, an invalid element, such as -1 in 
¥({1,0,-1}), is ignored. 


[r< els is Wa | This returns an error. 


Floti Flotz Flot This graphs X*/(1) and X*V(0), but skips 
SYiBasCf128, -1359] X*y(-1). 


When you use two lists with a two-argument function, the dimension of 
each list must be the same. The function is evaluated for corresponding 
elements. 


£122, 53+14,5,63 
et are 


When you use a list and a value with a two-argument function, the value 
is used with each element in the list. 


{122233 +4 
{5 6 rs 
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LIST OPS Menu 


LIST OPS Menu 
To display the LIST OPS menu, press [LIST] D]. 
NAMES OPS MATH 


1: SortA( Sorts lists in ascending order. 

2:SortD( Sorts lists in descending order. 

3: dim( Sets the list dimension. 

ASSIA Fills all elements with a constant. 

5:seq( Creates a sequence. 

6: cumSum( Returns a list of cumulative sums. 

PRAMS EC Returns difference of successive elements. 

8: Select ( Selects specific data points. 

9: augment ( Concatenates two lists. 

0: Listhmatr( Stores a list to a matrix. 

A:Matrblist( Stores a matrix to a list. 

Bit Designates the list-name data type. 
SortA(, SortD( 


SortA( (sort ascending) sorts list elements from low to high values. SortD( 
(sort descending) sorts list elements from high to low values. Complex lists 
are sorted based on magnitude (modulus). 


With one list, SortA( and SortD( sort the elements of listname and update 
the list in memory. 


SortA(listname) SortD(listname) 


{6 5 43 


Done 
ee Se eee 





With two or more lists, SortA( and SortD( sort keylistname, and then sort 
each dependlist by placing its elements in the same order as the 
corresponding elements in keylistname. All lists must have the same 
dimension. 


SortA(keylistname,dependlist1[,dependlist2,...,dependlist n}) 
SortD(keylistname,dependlist1[,dependlist2,...,dependlist n}) 


SortAcLa,bs3 
Ly 
Ls 









one 
<4 5 63 
io LZ 


Note: In the example, 5 is the first element in L4, and 1 is the first element in L5. 
After SortA(L4,L5), 5 becomes the second element of L4, and likewise, 1 becomes 
the second element of L5. 






Note: SortA( and SortD( are the same as SortA( and SortD( on the STAT EDIT 
menu (Chapter 12). 
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Using dim( to Find List Dimensions 
dim( (dimension) returns the length (number of elements) of list. 
dim(list) 


cae 123252733 4| ne 


Using dim( to Create a List 


You can use dim( with to create a new listname with dimension 
length from 1 to 999. The elements are zeros. 


length>dim(listname) 





Using dim( to Redimension a List 


You can use dim with to redimension an existing listname to 
dimension length from 1 to 999. 


e The elements in the old listname that are within the new dimension are 
not changed. 


e Extra list elements are filled by 0. 
e Elements in the old list that are outside the new dimension are deleted. 


length>dim(listname) 





Fill( 
Fill( replaces each element in listname with value. 
Fill(value,listname) 

(3242 533L3 
Fill¢8,Lz33 






Fill¢4+31,L33 
Done 


Leyiiel . 
L44+3i 443i 44313 





Note: dim( and Fill( are the same as dim( and Fill( on the MATRX MATH menu 
(Chapter 10). 
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LIST OPS Menu (continued) 
















seq( 
seq( (Sequence) returns a list in which each element is the result of the 
evaluation of expression with regard to variable for the values ranging 
from begin to end at steps of increment. variable need not be defined in 
memory. increment can be negative; the default value for increment is 1. 
seq( is not valid within expression. Complex lists are not valid. 
seq(expression,variable,begin,end| ,increment]) 
se4CA¢,A,1,11,33 
{1 16 49 1663 
cumSum( 
cumSum( (cumulative sum) returns the cumulative sums of the elements in 
list, starting with the first element. list elements can be real or complex 
numbers. 
cumSum(list) 
cumSum¢ (122,3:4:; 
a 
On PSE ag BUN 
AList( 
AList( returns a list containing the differences between consecutive 
elements in list. AList subtracts the first element in list from the second 
element, subtracts the second element from the third, and so on. The list of 
differences is always one element shorter than the original list. list 
elements can be a real or complex numbers. 
AList(list) 
yee: 34,45, 7833.0 
<26 36 45 7} 
eListCLOrSiT 2 
SL@elores: 
Select( 


Select( selects one or more specific data points from a scatter plot or 
xyLine plot (only), and then stores the selected data points to two new 
lists, xlistname and ylistname. For example, you can use Select( to select 
and then analyze a portion of plotted CBL or CBR data. 


Select(xlistname,ylistname) 


Note: Before you use Select(, you must have selected (turned on) a scatter plot or 
xyLine plot. Also, the plot must be displayed in the current viewing window (page 
11-13). 
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Before Using Select( 
Before using Select(, follow these steps. 
1. Create two list names and enter the data. 


2. Turon astat plot, select: (scatter plot) orl (xyLine), and enter the 
two list names for Xlist: and Ylist: (Chapter 12). 


3. Use ZoomStat to plot the data (Chapter 3). 


Plotz Plots 
off 
yPe: 
” a 





Using Select( to Select Data Points from a Plot 
To select data points from a scatter plot or xyLine plot, follow these steps. 


1. Press [LIST] D] 8 to select 8:Select( from the LIST OPS menu. 
Select( is pasted to the home screen. 


2. Enter xlistname, press [.], enter ylistname, and then press J] to 
designate list names into which you want the selected data to be stored. 


[Select<Li-Lz3m 


3. Press [ENTER]. The graph screen is displayed with Left Bound? in the 
bottom-left corner. 


Ce ise 


Left Bound? 
Hatt Pee eT | 





4. Press [4] or &) (if more than one stat plot is selected) to move the cursor 
onto the stat plot from which you want to select data points. 


5. Press {« and [] to move the cursor to the stat plot data point that you 
want as the left bound. 
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LIST OPS Menu (continued) 


Using Select( to Select Data Points from a Plot (continued) 


6. Press [ENTER]. A> indicator on the graph screen shows the left bound. 
Right Bound? is displayed in the bottom-left corner. 





7. Press [<] or] to move the cursor to the stat plot point that you want for 
the right bound, and then press (ENTER). 





The x-values and y-values of the selected points are stored in xlistname 
and ylistname. A new stat plot of xlistname and ylistname replaces 
the stat plot from which you selected data points. The list names are 
updated in the stat plot editor. 







Li Flotz Plots 
4567869 9... ort 


[Ez 
EO Ip HB Moe below is ey 





Note: The two new lists (xiistname and ylistname) will include the points you select 
as left bound and right bound. Also, left-bound x-value < right-bound x-valwe must 
be true. 
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augment( 


augment( concatenates the elements of listA and listB. The list elements 
can be real or complex numbers. 


augment(listA,listB) 
€1;1rs2139L 
hs re 





Listmatr( 


List>matr( (lists stored to matrix) fills matrixname column by column with 
the elements from each list. If the dimensions of all lists are not equal, then 
List)matr( fills each extra matrixname row with 0. Complex lists are not 
valid. 


List}matr(list1,list2, ... list n,ymatrixname) 


{122233714 Listhmatrd Les Lys 


LB; [C]> 
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LIST OPS Menu (continued) 





Matnlist( 


Matnrlist( (matrix stored to lists) fills each listname with elements from 
each column in matrix. If the number of listname arguments exceeds the 
number of columns in matrix, then Matrlist( ignores extra listname 
arguments. Likewise, if the number of columns in matrix exceeds the 
number of listname arguments, then Matnmlist( ignores extra matrix 
columns. 


Matnlist(matriz,listnamel listname?, ... listname n) 





Matnlist( also fills a /¢stname with elements from a specified column# in 
matrix. To fill a list with a specific column from matrix, you must enter a 
column# after matrix. 


Matplist(matriz,column#,listname) 


i <3 6} 





t preceding one to five characters identifies those characters as a user- 
created listname. listname may comprise letters, 8, and numbers, but it 
must begin with a letter from A to Z or 0. 


Llistname 


Generally, t must precede a user-created list name when you enter a user- 
created list name where other input is valid, for example, on the home 
screen. Without the L, the TI-83 Plus may misinterpret a user-created list 
name as implied multiplication of two or more characters. 


t need not precede a user-created list name where a list name is the only 
valid input, for example, at the Name= prompt in the stat list editor or the 
Xlist: and Ylist: prompts in the stat plot editor. If you enter t where it is not 
necessary, the TI-83 Plus will ignore the entry. 
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LIST MATH Menu 





LIST MATH Menu 
To display the LIST MATH menu, press [2nd] [LIST] (4. 
NAMES OPS MATH 





1: min( Returns minimum element of a list. 
2: max( Returns maximum element of a list. 
3: mean( Returns mean of a list. 
4: median( Returns median of a list. 
5: sum( Returns sum of elements in a list. 
6: prod( Returns product of elements in list. 
7: stdDev( Returns standard deviation of a list. 
8: variance( Returns the variance of a list. 

min(, max( 


min( (minimum) and max( (maximum) return the smallest or largest element 
of listA. If two lists are compared, it returns a list of the smaller or larger of 
each pair of elements in listA and listB. For a complex list, the element with 
smallest or largest magnitude (modulus) is returned. 


min(listA[,listB]) 
max(listA[,listB]) 





Zs 
(1222332322 
<5 202 


Note: min( and max( are the same as min( and max( on the MATH NUM menu. 


mean(, median( 


mean( returns the mean value of list. median( returns the median value of 
list. The default value for freqlist is 1. Each freqlist element counts the 
number of consecutive occurrences of the corresponding element in list. 
Complex lists are not valid. 


mean(list[,freqlist]) 
median(list[,freqlist]) 


mean( {1,22 33213, 


a) 1 eeeecGees 
median {1 2-33), 
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LIST MATH Menu (continued) 


sum(, prod( 


sum( (summation) returns the sum of the elements in list. start and end are 
optional; they specify a range of elements. list elements can be real or 
complex numbers. 


prod( returns the product of all elements of list. start and end elements are 
optional; they specify a range of list elements. list elements can be real or 
complex numbers. 


sum(list[,start,end]) prod(list[,start,end]) 





Sums and Products of Numeric Sequences 


You can combine sum( or prod( with seq( to obtain: 


upper upper 
SY expression( x) | expression(x) 
x=lower x=lower 


To evaluate © 2\-D from N=1 to 4: 


sum¢seac2"CN-13, 
H»1ls4.139 
fey 


stdDev(, variance( 


11-18 


stdDev( returns the standard deviation of the elements in list. The default 
value for freqlist is 1. Each freqlist element counts the number of consecutive 
occurrences of the corresponding element in list. Complex lists are not valid. 


variance( returns the variance of the elements in list. The default value for 
Sreqlist is 1. Each freglist element counts the number of consecutive 
occurrences of the corresponding element in list. Complex lists are not valid. 


stdDev(list[ freqlist])  variance(list[,freqlist]) 


Varlancedt1,2.5; 
"Gade wee 
Pan 
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Getting Started: Pendulum Lengths and Periods 





Getting Started is a fast-paced introduction. Read the chapter for details. 


A group of students is attempting to determine the mathematical relationship 
between the length of a pendulum and its period (one complete swing of a 


pendulum). The group makes a simple pendulum from string and washers and then 


suspends it from the ceiling. They record the pendulum’s period for each of 12 


string lengths.* 


Length (cm) 
6.5 
11.0 
13.2 
15.0 
18.0 
20.h 
24.4 
26.6 
30.5 
34.3 
37.6 
41.5 


Time (sec) 
0.51 
0.68 
0.73 
0.79 
0.88 
0.99 
1.01 
1.08 
1S 
1.26 
1.28 
1.32 





1. Press HH &) to set Func 


graphing mode. 


2. Press 5 to select 5:SetUpEditor. 
SetUpEditor is pasted to the home screen. 


Press [ENTER]. This removes lists from stat 
list editor columns 1 through 20, and then 
stores lists L1 through Lé in columns 1 


through 6. 


Note: Removing lists from the stat list editor does not 


delete them from memory. 


3. Press 1 to select 1:Edit from the STAT 
EDIT menu. The stat list editor is displayed. 
If elements are stored in L1 and Lz, press [] 
to move the cursor onto L1, and then press 
(CLEAR] (ENTER) (>) (4) (CLEAR) (ENTER) to clear 
both lists. Press («] to move the rectangular 
cursor back to the first row in L1. 


* This example is quoted and adapted from Contemporary Precalculus Through 
Applications, by the North Carolina School of Science and Mathematics, by 








permission of Janson Publications, Inc., Dedham, MA. 1-800-322-MATH. © 1992. All 


rights reserved. 
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4. Press6(-]5 to store the first 
pendulum string length (6.5 cm) in L1. The 
rectangular cursor moves to the next row. 
Repeat this step to enter each of the 12 
string length values in the table on page 
12-2: “e 


5. Press [>] to move the rectangular cursor to 
the first row in L2. 


Press [] 51 to store the first time 
measurement (.51 sec) in L2. The 
rectangular cursor moves to the next row. 
Repeat this step to enter each of the 12 
time values in the table on page 12-2. 


6. Press [Y=] to display the Y= editor. 


If necessary, press to clear the 
function Y1. As necessary, press [4], [ENTER], 
and [>] to turn off Plot1, Plot2, and Plot3 
from the top line of the Y= editor (Chapter 3). 
As necessary, press [¥], [«], and to 
deselect functions. 


7. Press [STAT PLOT] 1 to select 1:Plot1 
from the STAT PLOTS menu. The stat plot 
editor is displayed for plot 1. 


8. Press to select On, which turns on Flotz Plots 
plot 1. Press ©) to select l. (scatter Pore L* din 
plot). Press [+] [L1] to specify Xlist:L1 Sree Mh 0H [7 
for plot 1. Press [-) [L2] to specify “listili 


Ylist:L2 for plot 1. Press [+] >) to He isti Lz 
select + as the Mark for each data point on arki o 8 - 
the scatter plot. 


9. Press 9 to select 9:ZoomStat from 
the ZOOM menu. The window variables are 
adjusted automatically, and plot 1 is 
displayed. This is a scatter plot of the time- 
versus-length data. 
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Getting Started: Pendulum Lengths and Periods (continued) 


Since the scatter plot of time-versus-length data appears to be approximately 
linear, fit a line to the data. 


10. Press [>] 4 to select 4:LinReg(ax+b) 
(linear regression model) from the STAT 
CALC menu. LinReg(ax+b) is pasted to the 
home screen. 





11. Press [ui] 6) [L2] (,]. Press ic 
1 to display the VARS Y-VARS FUNCTION 
secondary menu, and then press 1 to select 
1:Y1. L1, L2, and Y1 are pasted to the home 
screen as arguments to LinReg(ax+b). 





Linkegtaxtb? Li: 
z> ‘iil 





12. Press to execute LinReg(ax+b). The 
linear regression for the data in L1 and L2 is 
calculated. Values for a and b are displayed ea BSae BOL aSe 
on the home screen. The linear regression 
equation is stored in Y1. Residuals are 
calculated and stored automatically in the list 
name RESID, which becomes an item on the 
LIST NAMES menu. 


13. Press [GRAPH]. The regression line and the 
scatter plot are displayed. 
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The regression line appears to fit the central portion of the scatter plot well. 
However, a residual plot may provide more information about this fit. 


14. Press 1 to select 1:Edit. The stat list 
editor is displayed. 


Press [>] and [4] to move the cursor onto L3. 


6 
1 
i 
1 
i 
z 
é 


won ea ee rs 
Pino sss 
Smo 


Press [INS]. An unnamed column is 
displayed in column 3; L3, L4, L5, and Lé 
shift right one column. The Name= prompt 
is displayed in the entry line, and alpha-lock 
is on. 


15. Press [LIST] to display the LIST NAMES 
menu. 





If necessary, press [=] to move the cursor 
onto the list name RESID. 


16. Press to select RESID and paste it to 
the stat list editor’s Name= prompt. 


ed ed ed ed ed 
VOM in 


1 
4 


17. Press [ENTER]. RESID is stored in column 3 of 
the stat list editor. 


Press [+] repeatedly to examine the 
residuals. 





Notice that the first three residuals are negative. They correspond to the shortest 
pendulum string lengths in L1. The next five residuals are positive, and three of the 
last four are negative. The latter correspond to the longer string lengths in L1. 
Plotting the residuals will show this pattern more clearly. 
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Getting Started: Pendulum Lengths and Periods (continued) 


18. Press [STAT PLOT] 2 to select 2:Plot2 
from the STAT PLOTS menu. The stat plot 
editor is displayed for plot 2. 


19. Press to select On, which turns on 
plot 2. 


Press [¥] to select = (scatter plot). 
Press [¥] [L1] to specify Xlist:L1 for plot 
2. Press [¥] [R] [E] [S] [1] [D] (alpha-lock is 
on) to specify Ylist: RESID for plot 2. Press 
& to select 0 as the mark for each 
data point on the scatter plot. 


20. Press [Y=] to display the Y= editor. 


Press [4] to move the cursor onto the = sign, 
and then press to deselect Y1. Press 
-) to turn off plot 1. 





21. Press 9 to select 9:ZoomStat from 
the ZOOM menu. The window variables are 
adjusted automatically, and plot 2 is 
displayed. This is a scatter plot of the 
residuals. 





Notice the pattern of the residuals: a group of negative residuals, then a group of 
positive residuals, and then another group of negative residuals. 
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The residual pattern indicates a curvature associated with this data set for which 
the linear model did not account. The residual plot emphasizes a downward 
curvature, so a model that curves down with the data would be more accurate. 


Perhaps a function such as square root would fit. Try a power regression to fit a 
function of the form y = a * x®. 


22. Press [Y=] to display the Y= editor. ~ BES) Plotz Flot3 


Press to clear the linear regression 
equation from Y1. Press [-] to turn on 
plot 1. Press >) to turn off plot 2. 


23. Press 9 to select 9:ZoomStat from 
the ZOOM menu. The window variables are 
adjusted automatically, and the original 
scatter plot of time-versus-length data (plot 
1) is displayed. 





24. Press >) [A] to select 
A:PwrReg from the STAT CALC menu. 
PwrReg is pasted to the home screen. 


Press (ei [L2] GJ. Press ic 
1 to display the VARS Y-VARS FUNCTION 
secondary menu, and then press 1 to select 
1:Y1. L1, L2, and Y1 are pasted to the home 
screen as arguments to PwrReg. 


25. Press to calculate the power 
regression. Values for a and b are displayed 
on the home screen. The power regression 
equation is stored in Y1. Residuals are 
calculated and stored automatically in the 
list name RESID. 


PurRe9 Li>Lz.Yi1 








26. Press [GRAPH]. The regression line and the 
scatter plot are displayed. 





ENG Statistics 12-7 


Getting Started: Pendulum Lengths and Periods (continued) 





The new function y=.192x°" appears to fit the data well. To get more information, 
examine a residual plot. 


27. Press [Y=] to display the Y= editor. Ploti Ziti Plots 
Press [4] to deselect Y1. 


Press [4] to turn off plot 1. Press [>] 
to turn on plot 2. 


Note: Step 19 defined plot 2 to plot residuals (RESID) 
versus string length (L1). 


28. Press 9 to select 9:ZoomStat from 
the ZOOM menu. The window variables are 
adjusted automatically, and plot 2 is 
displayed. This is a scatter plot of the 
residuals. 








The new residual plot shows that the residuals are random in sign, with the 
residuals increasing in magnitude as the string length increases. 


To see the magnitudes of the residuals, continue with these steps. 


29. Press [TRACE]. 


Press [>] and [4] to trace the data. Observe 
the values for Y at each point. 


With this model, the largest positive 
residual is about 0.041 and the smallest =-g27000° 
negative residual is about -0.027. All other 

residuals are less than 0.02 in magnitude. 
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Now that you have a good model for the relationship between length and period, 
you can use the model to predict the period for a given string length. To predict the 
periods for a pendulum with string lengths of 20 cm and 50 cm, continue with these 
steps. 


30. Press >] 1 to display the VARS Vill 
Y-VARS FUNCTION secondary menu, and 
then press 1 to select 1:Y1. Y1 is pasted to 
the home screen. 


31. Press [J 20 D) to enter a string length of 20 YicZeo 


cm. a . 9198781364 


Press to calculate the predicted time 
of about 0.92 seconds. 





Based on the residual analysis, we would 
expect the prediction of about 0.92 seconds 
to be within about 0.02 seconds of the 


actual value. 
32. Pr ENTRY] to recall the Last Entry. A> 
eee eka is os ego} terete 
t 1 
fig Uae ay ae aeg nL 484736865 


33. Press to calculate the predicted time 
of about 1.48 seconds. 





Since a string length of 50 cm exceeds the 
lengths in the data set, and since residuals 
appear to be increasing as string length 
increases, we would expect more error 
with this estimate. 


Note: You also can make predictions using the table 
with the TABLE SETUP settings Indpnt:Ask and 
Depend:Auto (Chapter 7). 
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Setting Up Statistical Analyses 





Using Lists to Store Data 


Data for statistical analyses is stored in lists, which you can create and edit 
using the stat list editor. The TI-83 Plus has six list variables in memory, L1 
through L6, to which you can store data for statistical calculations. Also, 
you can store data to list names that you create (Chapter 11). 


Setting Up a Statistical Analysis 


To set up a statistical analysis, follow these steps. Read the chapter for 
details. 


1. Enter the statistical data into one or more lists. 

2. Plot the data. 

3. Calculate the statistical variables or fit a model to the data. 
4. Graph the regression equation for the plotted data. 
5 


Graph the residuals list for the given regression model. 


Displaying the Stat List Editor 


The stat list editor is a table where you can store, edit, and view up to 20 
lists that are in memory. Also, you can create list names from the stat list 
editor. 


To display the stat list editor, press [STAT], and then select 1:Edit from the 
STAT EDIT menu. 





The top line displays list names. L1 through Lé are stored in columns 1 
through 6 after a memory reset. The number of the current column is 
displayed in the top-right corner. 


The bottom line is the entry line. All data entry occurs on this line. The 
characteristics of this line change according to the current context (page 
WA) 


The center area displays up to seven elements of up to three lists; it 
abbreviates values when necessary. The entry line displays the full value of 
the current element. 
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Using the Stat List Editor 
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Entering a List Name in the Stat List Editor 
To enter a list name in the stat list editor, follow these steps. 


1. Display the Name= prompt in the entry line in either of two ways. 

* Move the cursor onto the list name in the column where you want to 
insert a list, and then press [INS]. An unnamed column is 
displayed and the remaining lists shift right one column. 

* Press [4] until the cursor is on the top line, and then press [] until 
you reach the unnamed column. 


Note: If list names are stored to all 20 columns, you must remove a list name to 
make room for an unnamed column. 


The Name= prompt is displayed and alpha-lock is on. 


Hame=H 





2. Enter a valid list name in any of four ways. 


¢ Select aname from the LIST NAMES menu (Chapter 11). 

e Enter L1, L2, L3, L4, L5, or Lé from the keyboard. 

e Enter an existing user-created list name directly from the keyboard. 
e Enter anew user-created list name (page 12-12). 


Rene=neo———| 
Hame=ABC 


3. Press or [+] to store the list name and its elements, if any, in the 
current column of the stat list editor. 





To begin entering, scrolling, or editing list elements, press [-]. The 
rectangular cursor is displayed. 


Note: If the list name you entered in step 2 already was stored in another stat list 
editor column, then the list and its elements, if any, move to the current column from 
the previous column. Remaining list names shift accordingly. 
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Using the Stat List Editor (continued) 





Creating a Name in the Stat List Editor 


To create a name in the stat list editor, follow these steps. 


1. 
2. 


Follow step 1 on page 12-11 to display the Name= prompt. 


Press [letter from A to Z or 6] to enter the first letter of the name. The 
first character cannot be a number. 


Enter zero to four letters, 8, or numbers to complete the new user- 
created list name. List names can be one to five characters long. 


Press or [=] to store the list name in the current column of the 
stat list editor. The list name becomes an item on the LIST NAMES 
menu (Chapter 11). 


Removing a List from the Stat List Editor 


To remove a list from the stat list editor, move the cursor onto the list name 
and then press (DEL). The list is not deleted from memory; it is only removed 
from the stat list editor. 


Note1: To delete a list name from memory, use the MEMORY MANAGEMENT/ 
DELETE secondary menu (Chapter 18). 


Note2: If you archive a list, it will be removed from the stat list editor. 


Removing All Lists and Restoring L1 through Lé 


You can remove all user-created lists from the stat list editor and restore 
list names L1 through Lé to columns 1 through 6 in either of two ways. 


Use SetUpEditor with no arguments (page 12-21). 
Reset all memory (Chapter 18). 


Clearing All Elements from a List 
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You can clear all elements from a list in any of five ways. 


Use ClrList to clear specified lists (page 12-20). 
In the stat list editor, press [4] to move the cursor onto a list name, and 
then press (ENTER). 


In the stat list editor, move the cursor onto each element, and then 
press one by one. 


On the home screen or in the program editor, enter 0>dim(listname) to 
set the dimension of listname to 0 (Chapter 11). 


Use CIrAllLists to clear all lists in memory (Chapter 18). 
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Editing a List Element 
To edit a list element, follow these steps. 
1. Move the rectangular cursor onto the elernent you want to edit. 
2. Press to move the cursor to the entry line. 


Note: If you want to replace the current value, you can enter a new value without 
first pressing [ENTER]. When you enter the first character, the current value is 
cleared automatically. 


3. Edit the element in the entry line. 


¢ Press one or more keys to enter the new value. When you enter the 
first character, the current value is cleared automatically. 

¢ Press [>] to move the cursor to the character before which you want to 
insert, press [INS], and then enter one or more characters. 

¢ Press[] to move the cursor to a character you want to delete, and then 
press to delete the character. 

To cancel any editing and restore the original element at the rectangular 

cursor, press (ENTER). 


AEC(3I=25%*1 6008 





Note: You can enter expressions and variables for elements. 


4. Press [ENTER], [4], or [+] to update the list. If you entered an expression, it 
is evaluated. If you entered only a variable, the stored value is displayed 
as a list element. 





AECCWI= 2H 


When you edit a list element in the stat list editor, the list is updated in 
memory immediately. 
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Attaching a Formula to a List Name in Stat List Editor 


You can attach a formula to a list name in the stat list editor, and then 
display and edit the calculated list elements. When executed, the attached 
formula must resolve to a list. Chapter 11 describes in detail the concept of 
attaching formulas to list names. 


To attach a formula to a list name that is stored in the stat list editor, follow 
these steps. 


He 
2. 
3. 


Press to display the stat list editor. 
Press [+] to move the cursor to the top line. 


Press [4] or [], if necessary, to move the cursor onto the list name to 
which you want to attach the formula. 


Note: If a formula in quotation marks is displayed on the entry line, then a 
formula is already attached to the list name. To edit the formula, press [ENTER], 
and then edit the formula. 


Press ["], enter the formula, and press ["). 


Note: If you do not use quotation marks, the TI-83 Plus calculates and displays 
the same initial list of answers, but does not attach the formula for future 
calculations. 









Li =" LABC+10"8 


Note: Any user-created list name referenced in a formula must be preceded by 
an L symbol (Chapter 11). 


Press [ENTER]. The TI-83 Plus calculates each list element and stores it to 
the list name to which the formula is attached. A lock symbol is 
displayed in the stat list editor, next to the list name to which the 
formula is attached. 

lock symbol 





Liv=15 
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Using the Stat List Editor When Formula-Generated Lists Are Displayed 


When you edit an element of a list referenced in an attached forrnula, the 
TI-83 Plus updates the corresponding element in the list to which the 
formula is attached (Chapter 11). 


i9 
O00 


WW 
Wowow 


AECCH —68 AECCZI=1B 





When a list with a formula attached is displayed in the stat list editor and 
you edit or enter elements of another displayed list, then the TI-83 Plus 
takes slightly longer to accept each edit or entry than when no lists with 
formulas attached are in view. 


Tip: To speed editing time, scroll horizontally until no lists with formulas are 
displayed, or rearrange the stat list editor so that no lists with formulas are displayed. 


Handling Errors Resulting from Attached Formulas 


On the home screen, you can attach to a list a formula that references 
another list with dimension 0 (Chapter 11). However, you cannot display 
the formula-generated list in the stat list editor or on the home screen until 
you enter at least one element to the list that the formula references. 


All elements of a list referenced by an attached formula must be valid for 
the attached formula. For example, if Real number mode is set and the 
attached formula is log(L1), then each element of L1 must be greater than 0, 
since the logarithm of a negative number returns a complex result. 


Tip: If an error menu is returned when you attempt to display a formula-generated 
list in the stat list editor, you can select 2:Goto, write down the formula that is 
attached to the list, and then press to detach (clear) the formula. You 
then can use the stat list editor to find the source of the error. After making the 
appropriate changes, you can reattach the formula to a list. 


If you do not want to clear the formula, you can select 1:Quit, display the referenced 
list on the home screen, and find and edit the source of the error. To edit an element 
of a list on the home screen, store the new value to listname(element#) (Chapter 
11). 
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Detaching a Formula from a List Name 
You can detach (clear) a formula from a list name in several ways. 
For example: 


e Inthe stat list editor, move the cursor onto the name of the list to which 
a formula is attached. Press (ENTER]. All list elements 
remain, but the formula is detached and the lock symbol disappears. 

e Inthe stat list editor, move the cursor onto an element of the list to 
which a formula is attached. Press [ENTER], edit the element, and then 
press [ENTER]. The element changes, the formula is detached, and the 
lock symbol disappears. All other list elements remain. 

e Use ClirList (page 12-20). All elements of one or more specified lists are 
cleared, each formula is detached, and each lock symbol disappears. All 
list names remain. 

¢ Use ClrAllLists (Chapter 18). All elements of all lists in memory are 
cleared, all formulas are detached from all list names, and all lock 
symbols disappear. All list names remain. 


Editing an Element of a Formula-Generated List 


As described above, one way to detach a formula from a list name is to edit 
an element of the list to which the formula is attached. The TI-83 Plus 
protects against inadvertently detaching the formula from the list name by 
editing an element of the formula-generated list. 


Because of the protection feature, you must press before you can 
edit an element of a formula-generated list. 


The protection feature does not allow you to delete an element of a list to 
which a formula is attached. To delete an element of a list to which a 
formula is attached, you must first detach the formula in any of the ways 
described above. 
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Stat List Editor Contexts 
The stat list editor has four contexts. 


e View-elements context e Edit-elements context 
e View-names context e Enter-name context 


The stat list editor is first displayed in view-elements context. To switch through 
the four contexts, select 1:Edit from the STAT EDIT menu and follow these steps. 


1. Press [4] to move the cursor onto a list name. You are now 
in view-names context. Press [>] and [4] to view list names 
stored in other stat list editor columns. 





Press [ENTER]. You are now in edit-elements context. You 
may edit any element in a list. All elements of the current 
list are displayed in braces ( {} )in the entry line. Press D>) 
and [4] to view more list elements. 


Press again. You are now in view-elements context. 
Press [>], [4], =], and [4] to view other list elements. The 
current element’s full value is displayed in the entry line. 


Press [ENTER] again. You are now in edit-elements context. 


You may edit the current element in the entry line. 


Press [4] until the cursor is on a list name, then press 
[INS]. You are now in enter-name context. 


Press [CLEAR]. You are now in view-names context. 


Press [¥]. You are now back in view-elements context. 
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Stat List Editor Contexts 


View-Elements Context 


In view-elements context, the entry line displays the list name, the current 
element’s place in that list, and the full value of the current element, up to 
12 characters at a time. An ellipsis (...) indicates that the element continues 
beyond 12 characters. 





To page down the list six elements, press (~]. To page up six 
elements, press [4]. To delete a list element, press (DEL). Remaining 
elements shift up one row. To insert a new element, press [INS]. O is the 
default value for a new element. 


Edit-Elements Context 


In edit-elements context, the data displayed in the entry line depends on the 
previous context. 


e When you switch to edit-elements context from view-elements context, 
the full value of the current element is displayed. You can edit the value 
of this element, and then press [¥] and [4] to edit other list elements. 


AEC(3) =BSARA 





e When you switch to edit-elements context from view-names context, 
the full values of all elements in the list are displayed. An ellipsis 
indicates that list elements continue beyond the screen. You can press 
{>} and (4 to edit any element in the list. 





Note: In edit-elements context, you can attach a formula to a list name only if you 
switched to it from view-names context. 
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View-Names Context 


In view-names context, the entry line displays the list name and the list 
elements. 





AEC ={5> 16, 25608... 


To remove a list from the stat list editor, press [DEL]. Remaining lists shift to 
the left one column. The list is not deleted from memory. 


To insert a name in the current column, press [INS]. Remaining 
columns shift to the right one column. 


Enter-Name Context 


In enter-name context, the Name= prompt is displayed in the entry line, and 
alpha-lock is on. 


At the Name= prompt, you can create a new list name, paste a list name 
from L1 to Lé from the keyboard, or paste an existing list name from the 
LIST NAMES menu (Chapter 11). The t symbol is not required at the Name= 
prompt. 





To leave enter-name context without entering a list name, press [CLEAR]. The 
stat list editor switches to view-names context. 
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STAT EDIT Menu 
To display the STAT EDIT menu, press [STAT]. 
EDIT CALC TESTS 


1; Edit... Displays the stat list editor. 

2: SortA( Sorts a list in ascending order. 
3: SortD( Sorts a list in descending order. 
Ae Cpls Deletes all elements of a list. 

5: SetUpEditor Stores lists in the stat list editor. 


Note: Chapter 13: Inferential Statistics describes the STAT TESTS menu items. 


SortA(, SortD( 


SortA( (Sort ascending) sorts list elements from low to high values. SortD( 
(sort descending) sorts list elements from high to low values. Complex lists 
are sorted based on magnitude (modulus). SortA( and SortD( each can sort 
in either of two ways. 


¢ With one listname, SortA( and SortD( sort the elements in listname 
and update the list in memory. 

¢ With two or more lists, SortA( and SortD( sort keylistname, and then 
sort each dependlist by placing its elements in the same order as the 
corresponding elements in keylistname. This lets you sort two-variable 
data on X and keep the data pairs together. All lists must have the same 
dimension. 


The sorted lists are updated in memory. 


SortA(listname) 
SortD(listname) 


SortA(keylistname,dependlist1[,dependlist2,.. sees n)) 
SortD{keylisiname,dependlist1|,dependlist2,...,dependlist n]) 


(3.4; Sees 


i {1 2 
2 on 





Note: SortA( and SortD( are the same as SortA( and SortD( on the LIST OPS menu. 
ClrList 


CirList clears (deletes) from memory the elements of one or more 
listnames. ClrList also detaches any formula attached to a listname. 


ClrList listnamel!,listname?....,listname n 


Note: To clear from memory all elements of all list names, use CIrAllLists (Chapter 18). 
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SetUpEditor 


With SetUpEditor you can set up the stat list editor to display one or more 
listnames in the order that you specify. You can specify zero to 20 
listnames. 


Additionally, if you want to use listnames which happen to be archived, the 
SetUp Editor will automatically unarchive the listnames and place them in 
the stat list editor at the same time. 


SetUpEditor [listnamel,listname?....,listname n] 


SetUpEditor with one to 20 listnames removes all list names from the stat 
list editor and then stores listnames in the stat list editor columns in the 
specified order, beginning in column 1. 


SetUrpEditor RESI 
>L3;Le62TIME,LON 
G2AL1Z3 





If you enter a listname that is not stored in memory already, then listname 
is created and stored in memory; it becomes an item on the LIST NAMES 
menu. 


Restoring L1 through Lé to the Stat List Editor 


SetUpEditor with no listnames removes all list names from the stat list 
editor and restores list names L1 through Lé in the stat list editor columns 1 
through 6. 


SetUrEditor 
Done| 





ENG Statistics 12-21 


Regression Model Features 





Regression Model Features 


STAT CALC menu items 3 through C are regression models (page 12-24). 
The automatic residual list and automatic regression equation features 
apply to all regression models. Diagnostics display mode applies to some 
regression models. 


Automatic Residual List 


When you execute a regression model, the automatic residual list feature 
computes and stores the residuals to the list name RESID. RESID becomes 
an item on the LIST NAMES menu (Chapter 11). 


ela OPS MATH 
2° RESID 

The TI-83 Plus uses the formula below to compute RESID list elements. 
The next section describes the variable RegEQ. 

RESID = Ylistname - RegEQ(Xlistname) 


Automatic Regression Equation 


Each regression model has an optional argument, regequ, for which you can 
specify a Y= variable such as Y1. Upon execution, the regression equation is 
stored automatically to the specified Y= variable and the Y= function is 
selected. 


1o22S09Liit-de - 


2 “SFLe2 














Ploti ELS Plots 
Yas 


Yes 
SiS = [See val | SHES 
3553500 





Regardless of whether you specify a Y= variable for regequ, the regression 
equation always is stored to the TI-83 Plus variable RegEQ, which is item 1 
on the VARS Statistics EQ secondary menu. 


aY = (ae TEST PTS 
Rocko 
P| 





Note: For the regression equation, you can use the fixed-decimal mode setting to 
control the number of digits stored after the decimal point (Chapter 1). However, 
limiting the number of digits to a small number could affect the accuracy of the fit. 
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Diagnostics Display Mode 


ENG 


When you execute some regression models, the TI-83 Plus computes and 
stores diagnostics values for r (correlation coefficient) and r? (coefficient 
of determination) or for R@ (coefficient of determination). 


rand r? are computed and stored for these regression models. 


LinReg(ax+b) LnReg PwrReg 
LinReg(a+bx) ExpReg 


R? is computed and stored for these regression models. 
QuadReg CubicReg QuartReg 


The r and r? that are computed for LnReg, ExpReg, and PwrReg are based 
on the linearly transformed data. For example, for ExpReg (y=ab’x), r and 
r2 are computed on In y=In a+x(In b). 


By default, these values are not displayed with the results of a regression 
model when you execute it. However, you can set the diagnostics display 
mode by executing the DiagnosticOn or DiagnosticOff instruction. Each 
instruction is in the CATALOG (Chapter 15). 





CATALOG f 
det¢ : 
DiagnosticOfft 


rDiagnosticOn 
dime 





Note: To set DiagnosticOn or DiagnosticOff from the home screen, press [2nd 
[CATALOG], and then select the instruction for the mode you want. The instruction is 
pasted to the home screen. Press to set the mode. 


When DiagnosticOn is set, diagnostics are displayed with the results when 
you execute a regression model. 


Dia9nosticOn 





When DiagnosticOff is set, diagnostics are not displayed with the results 
when you execute a regression model. 









Diagnosticlf ft 

; one 
Linkegtaxtb> Li> 
Lz 
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STAT CALC Menu 
To display the STAT CALC menu, press Dp). 
EDIT CALC. TESTS 


1: 1-Var Stats Calculates 1-variable statistics. 
2: 2-Var Stats Calculates 2-variable statistics. 
3: Med-Med Calculates a median-median line. 
4; LinReg(axtb) Fits a linear model to data. 

5: QuadReg Fits a quadratic model to data. 

6: CubicReg Fits a cubic model to data. 

7: QuartReg Fits a quartic model to data. 

8: LinReg(atbx) Fits a linear model to data. 

9: LnReg Fits a logarithmic model to data. 
0: ExpReg Fits an exponential model to data. 
A: PwrReg Fits a power model to data. 

B: Logistic Fits a logistic model to data. 

C: SinReg Fits a sinusoidal model to data. 


For each STAT CALC menu item, if neither Xlistname nor Ylistname is 
specified, then the default list names are L1 and L2. If you do not specify 
Sreqlist, then the default is 1 occurrence of each list element. 


Frequency of Occurrence for Data Points 


For most STAT CALC menu items, you can specify a list of data 
occurrences, or frequencies (freqlist). 


Each element in freglist indicates how many times the corresponding data 
point or data pair occurs in the data set you are analyzing. 


For example, if Li={15,12,9,14} and LFREQ={1,4,1,3}, then the TI-83 Plus 
interprets the instruction 1-Var Stats L1, LFREQ to mean that 15 occurs 
once, 12 occurs four times, 9 occurs once, and 14 occurs three times. 


Each element in freqlist must be 2 0, and at least one element must be > 0. 


Noninteger freglist elements are valid. This is useful when entering 
frequencies expressed as percentages or parts that add up to 1. However, if 
Sreglist contains noninteger frequencies, Sx and Sy are undefined; values 
are not displayed for Sx and Sy in the statistical results. 
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1-Var Stats 


1-Var Stats (one-variable statistics) analyzes data with one measured 
variable. Each element in freqlist is the frequency of occurrence for each 
corresponding data point in Xlistname. freqlist elements must be real 
numbers > 0. “- 


1-Var Stats [Xlistname,freqlist] 


er Stats eda 


2-Var Stats 


2-Var Stats (two-variable statistics) analyzes paired data. Xlistname is the 
independent variable. Ylistname is the dependent variable. Each element in 
freqlist is the frequency of occurrence for each data pair 

(Xlistname, Ylistname). 


2-Var Stats [Xlistname, Ylistname,freqlist] 


Med-Med (ax+b) 


Med-Med (median-median) fits the model equation y=ax+b to the data 
using the median-median line (resistant line) technique, calculating the 
summary points x1, y1, X2, y2, x3, and y3. Med-Med displays values for 
a (slope) and b (y-intercept). 


Med-Med [Xlistname, Ylistname,freqlist,regequ] 
WSEAS Lz2L4s¥z 





1666667 





LinReg (ax+b) 


LinReg(ax+b) (linear regression) fits the model equation y=ax+b to the data 
using a least-squares fit. It displays values for a (slope) and b (y-intercept); 
when DiagnosticOn is set, it also displays values for r? and r. 


LinReg(ax+b) [Alistname, Ylistname,freqlist,regequ] 


QuadReg (ax2+bx+c) 


ENG 


QuadReg (quadratic regression) fits the second-degree polynomial 
y=ax’+bx+c to the data. It displays values for a, b, and c; when 
DiagnosticOn is set, it also displays a value for R?. For three data points, 
the equation is a polynomial fit; for four or more, it is a polynomial 
regression. At least three data points are required. 


QuadReg [Xlistname, Ylistname,freqlist,regequ] 
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STAT CALC Menu (continued) 





CubicReg—{ax*+bx?+cx+d) 


CubicReg (cubic regression) fits the third-degree polynomial 
y=ax*+bx"+cx+d to the data. It displays values for a, b, c, and d; when 
DiagnosticOn is set, it also displays a value for R?. For four points, the 
equation is a polynomial fit; for five or more, it is a polynomial regression. 
At least four points are required. 


CubicReg [Xlistname, Ylistname,freqlist,regequ] 


QuartReg—(ax‘4+bx+cx7?+ dx+e) 


QuartReg (quartic regression) fits the fourth-degree polynomial 
y=ax++bx*+cx?+dx+e to the data. It displays values for a, b, ¢, d, and e; 
when DiagnosticOn is set, it also displays a value for R2. For five points, 
the equation is a polynomial fit; for six or more, it is a polynomial 
regression. At least five points are required. 


QuartReg [Xlistname, Ylistname,freqlist,regequ] 


LinReg—(a+bx) 


LinReg(a+bx) (linear regression) fits the model equation y=a+bx to the data 
using a least-squares fit. It displays values for a (y-intercept) and b (slope); 
when DiagnosticOn is set, it also displays values for r? and r. 


LinReg(a+bx) [Alistname,Ylistname,freqlist,regequ] 


LnReg—{a+b In(x)) 


LnReg (logarithmic regression) fits the model equation y=a+b In(x) to the 
data using a least-squares fit and transformed values In(x) and y. It displays 
values for a and b; when DiagnosticOn is set, it also displays values for r2 
and r. 


LnReg [Xlistname,Ylistname,freqlist,regequ] 


ExpReg—({ab*) 


ExpReg (exponential regression) fits the model equation y=ab* to the data 
using a least-squares fit and transformed values x and In(y). It displays values 
for a and b; when DiagnosticOn is set, it also displays values for r2 and r. 


ExpReg [Xlistname,Ylistname,freqlist,regequ] 
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PwrReg—{ax°) 


PwrReg (power regression) fits the model equation y=ax® to the data using a 
least-squares fit and transformed values In(x) and In(y). It displays values for 
a and b; when DiagnosticOn is Set, it also displays values for r2 andr. 


PwrReg [Xlistname,Ylistname,freqlist,regequ] 


Logistic—c/(1+a*e*) 


Logistic fits the model equation y=c/(1+a*e*) to the data using an iterative 
least-squares fit. It displays values for a, b, and c. 


Logistic [Xlistname, Ylistname,freqlist,regequ] 


SinReg—a sin(bx+c)+d 


SinReg (sinusoidal regression) fits the model equation y=a sin(bx+c)+d to 
the data using an iterative least-squares fit. It displays values for a, b, c, and 
d. At least four data points are required. At least two data points per cycle 
are required in order to avoid aliased frequency estimates. 


SinReg [2terations,Xlistname, Ylistname,period,regequ] 


iterations is the maximum number of times the algorithm will iterate to 
find a solution. The value for iterations can be an integer 2 1 and < 16; if 
not specified, the default is 3. The algorithm may find a solution before 
iterations is reached. Typically, larger values for iterations result in longer 
execution times and better accuracy for SinReg, and vice versa. 


A period guess is optional. If you do not specify period, the difference 
between time values in Xlistname must be equal and the time values must 
be ordered in ascending sequential order. If you specify period, the 
algorithm may find a solution more quickly, or it may find a solution when 
it would not have found one if you had omitted a value for period. If you 
specify period, the differences between time values in Xlistname can be 
unequal. 


Note: The output of SinReg is always in radians, regardless of the Radian/Degree 
mode setting. 


A SinReg example is shown on the next page. 
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STAT CALC Menu (continued) 





SinReg Example: Daylight Hours in Alaska for One Year 


Compute the regression model for the number of hours of daylight in 
Alaska during one year. 


Plot2 Plot 
ff 





[SSS SS BS 
<—1 period ——> 


With noisy data, you will achieve better convergence results when you 
specify an accurate estimate for period. You can obtain a period guess in 
either of two ways. 


¢ Plot the data and trace to determine the x-distance between the 
beginning and end of one complete period, or cycle. The illustration 
above and to the right graphically depicts a complete period, or cycle. 


¢ Plot the data and trace to determine the x-distance between the 
beginning and end of N complete periods, or cycles. Then divide the 
total distance by N. 


After your first attempt to use SinReg and the default value for iterations 
to fit the data, you may find the fit to be approximately correct, but not 
optimal. For an optimal fit, execute SinReg 16,Xlistname,Ylistname,2n 1b 
where b is the value obtained from the previous SinReg execution. 
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Statistical Variables 





The statistical variables are calculated and stored as indicated below. To access 
these variables for use in expressions, press [VARS], and select 5:Statistics. Then 
select the VARS menu shown in the column below under VARS menu. If you edit a 
list or change the type of analysis, all statistical variables are cleared. 





Variables ~~ 1-Var 2-Var Other VARS 
Stats Stats menu 


mean of x values xX X Yi 






sum of x? values S 


sample See at us ts oF mn Se pagar Pe Se . : 





sum of y? values ta, 3 slebnieer Jy? eee 
sample standard deviation of y ¥ _Sy Sf 






populati OEE ELEC LEO OEE TET AETIECEES oe v) 
xy z 
minimum of x values _ “minX “minX XY 


sum of x: ye 


maximum of x values . maxX “maxX i XY 








polynomial, Logistic, and SinReg a, b,c, EQ 


correlation ‘coefficient _ r EQ 


peeticien os (mn) eee fest Hemen ec 


regression equation i RegeQ EQ 


summary points (Med- J-Med or only) x1, y1,x2, PTS 
y2, x3, y3 








Qi and Q3 


The first quartile (Q1) is the median of points between minX and Med 
(median). The third quartile (Q3) is the median of points between Med and 
maxX. 
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Statistical Analysis in a Program 





Entering Stat Data 


You can enter statistical data, calculate statistical results, and fit models to 
data from a program. You can enter statistical data into lists directly within 
the program (Chapter 11). 

F ROGRAM: STATS 


£4£1,;2,333L1 
Hine win Sie SSE 












Statistical Calculations 
To perform a statistical calculation from a program, follow these steps. 


1. Onablank line in the program editor, select the type of calculation 
from the STAT CALC menu. 


2. Enter the names of the lists to use in the calculation. Separate the list 
names with a comma. 


3. Enter a comma and then the name of a Y= variable, if you want to store the 
regression equation to a Y= variable. 


3 Lz 
stares Li 
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Statistical Plotting 





Steps for Ptotting Statistical Data in Lists 


You can plot statistical data that is stored in lists. The six types of plots 
available are scatter plot, xyLine, histogram, modified box plot, regular box 
plot, and normal probability plot. You can define up to three plots. 


To plot statistical data in lists. follow these steps. 
Store the stat data in one or more lists. 

Select or deselect Y= functions as appropriate. 
Define the stat plot. 

Turn on the plots you want to display. 


Define the viewing window. 


ep WN fe Po Wie 


Display and explore the graph. 
kL" (Scatter) 


Scatter plots plot the data points from Xlist and Ylist as coordinate pairs, 
showing each point as a box (0), cross ( + ), or dot ( ). Xlist and Ylist 
must be the same length. You can use the same list for Xlist and Ylist. 





L“~ (xyLine) 


xyLine is a scatter plot in which the data points are plotted and connected 
in order of appearance in Xlist and Ylist. You may want to use SortA( or 
SortD( to sort the lists before you plot them (page 12-20). 
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Statistical Plotting (continued) 


dina (Histogram) 


Histogram plots one-variable data. The Xscl window variable value 
determines the width of each bar, beginning at Xmin. ZoomStat adjusts Xmin, 
Xmax, Ymin, and Ymax to include all values, and also adjusts Xscl. The 
inequality (Xmax - Xmin) / Xscl < 47 must be true. A value that occurs on the 
edge of a bar is counted in the bar to the right. 


min=35.4H130 
Madx<3B, BHEEO? n=13 





+**—_(ModBoxplot) 


12-32 


ModBoxplot (modified box plot) plots one-variable data, like the regular 
box plot, except points that are 1.5 * Interquartile Range beyond the 
quartiles. (The Interquartile Range is defined as the difference between the 
third quartile Q3 and the first quartile Q1.) These points are plotted 
individually beyond the whisker, using the Mark (0 or + ors) you select. You 
can trace these points, which are called outliers. 


The prompt for outlier points is x=, except when the outlier is the 
maximum point (maxX) or the minimum point (minX). When outliers exist, 
the end of each whisker will display x=. When no outliers exist, minX and 
maxX are the prompts for the end of each whisker. Qi, Med (median), and 
Q3 define the box (page 12-29). 


Box plots are plotted with respect to Xmin and Xmax, but ignore Ymin and 
Ymax. When two box plots are plotted, the first one plots at the top of the 
screen and the second plots in the middle. When three are plotted, the first 
one plots at the top, the second in the middle, and the third at the bottom. 





Statistics ENG 





‘1 (Boxplot) 


Boxplot (regular box plot) plots one-variable data. The whiskers on the plot 
extend from the minimum data point in the set (minX) to the first quartile 
(Q1) and from the third quartile (Q3) to the maximum point (maxX). The 
box is defined by Q1, Med (median), and Q3 (page 12-29). 


Box plots are plotted with respect to Xmin and Xmax, but ignore Ymin and 
Ymax. When two box plots are plotted, the first one plots at the top of the 
screen and the second plots in the middle. When three are plotted, the first 
one plots at the top, the second in the middle, and the third at the bottom. 





L— (NormProbPlot) 


ENG 


NormProbPlot (normal probability plot) plots each observation X in 
Data List versus the corresponding quantile z of the standard normal 
distribution. If the plotted points lie close to a straight line, then the plot 
indicates that the data are normal. 


Enter a valid list name in the Data List field. Select X or Y for the Data Axis 

setting. 

¢ If youselect X, the TI-83 Plus plots the data on the x-axis and the 
z-values on the y-axis. 

¢ Ifyou select Y, the TI-83 Plus plots the data on the y-axis and the 
z-values on the x-axis. 

randHorm¢(35. 2,98 

23L4 

€35.11436675 36... 









H=36.513246 ¥=.7 4618519 
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Statistical Plotting (continued) 


Defining the Plots 
To define a plot, follow these steps. 


1. Press [STAT PLOT]. The STAT PLOTS menu is displayed with the 
current plot definitions. 


otl..Off 
le LA Lz o 
2: Plotz.. Off 


3 Plot. OFF 
Les Li 





2. Select the plot you want to use. The stat plot editor is displayed for the 
plot you selected. 





3. Press to select On if you want to plot the statistical data 
immediately. The definition is stored whether you select On or Off. 


4. Select the type of plot. Each type prompts for the options checked in 

















this table. 

Plot Type XList YList Mark Freq _DataList Data Axis 
i Scatter YW Y Y Q QO Q 
eA: xylene cyst eG (eles Cla ies ee) Q one 
pears stan aa ar ge aa eRe 
copes neat Sere Be ayes ae Sar seypn o 
a Boxpot © Gf .O | Oem 0) a Gee 
za - NormProbPlot Q ara) ca QO a a 


5. Enter list names or select options for the plot type. 


¢ Xlist (list name containing independent data) 

¢  Ylist (list name containing dependent data) 

¢ Mark (Gor+ors) 

e Freq (frequency list for Xlist elements; default is 1) 
¢ Data List (list name for NormProbPlot) 

e Data Axis (axis on which to plot Data List) 
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Displaying Other Stat Plot Editors 


Each stat plot has a unique stat plot editor. The name of the current stat 
plot (Plot1, Plot2, or Plot3) is highlighted in the top line of the stat plot 
editor. To display the stat plot editor for a different plot, press [4], [>], and 
(«J to move the cursor onto theyname in the top line, and then press [ENTER]. 
The stat plot editor for the selected plot is displayed, and the selected name 
remains highlighted. 


Flot2 Plots 





Turning On and Turning Off Stat Plots 


ENG 


PlotsOn and PlotsOff allow you to turn on or turn off stat plots from the 
home screen or a program. With no plot number, PlotsOn turns on all plots 
and PlotsOff turns off all plots. With one or more plot numbers (1, 2, and 
3), PlotsOn turns on specified plots, and PlotsOff turns off specified plots. 


PlotsOff [1,2,3] 
PlotsOn [1,2,3] 





Note: You also can turn on and turn off stat plots in the top line of the Y= editor 
(Chapter 3). 
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Statistical Plotting (continued) 





Defining the Viewing Window 


Stat plots are displayed on the current graph. To define the viewing 
window, press and enter values for the window variables. 
ZoomStat redefines the viewing window to display all statistical data 
points. 


Tracing a Stat Plot 


When you trace a scatter plot or xyLine, tracing begins at the first element 
in the lists. 


When you trace a histogram, the cursor moves from the top center of one 
column to the top center of the next, starting at the first column. 


When you trace a box plot, tracing begins at Med (the median). Press [4] to 
trace to Q1 and minX. Press [>] to trace to Q3 and maxX. 


When you press [4] or [+] to move to another plot or to another Y= function, 
tracing moves to the current or beginning point on that plot (not the 
nearest pixel). 


The ExprOn/ExprOff format setting applies to stat plots (Chapter 3).When 
ExprOn is selected, the plot number and plotted data lists are displayed in 
the top-left corner. 
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Statistical Plotting in a Program 





Defining a Stat Plot in a Program 


To display a stat plot from a program, define the plot, and then display the 
graph. 


To define a stat plot from a program, begin on a blank line in the program 
editor and enter data into oné or more lists; then, follow these steps. 


1. Press [2nd] [STAT PLOT] to display the STAT PLOTS menu. 
TYPE MARK 
pen Ue 





2. Select the plot to define, which pastes Plot1(, Plot2(, or Plot3( to the 
cursor location. 


PROGRAM: PLOT 
41;2,5;433L1 
'15:6,7;833Lz 
*=Plot2¢8 


3. Press [STAT PLOT] [>] to display the STAT TYPE menu. 


PLOTS Qb¥gs MARK 
Scatter 
= xyLine 
S:Histogram 
4: ModBoxrlot 
5: Boxrlot 
6: NormProbPlot 


4. Select the type of plot, which pastes the name of the plot type to the 
cursor location. 
PROGRAM: PLOT 

££15;2,3;433L1 


$45,637,093 4Lz2 
sPlotecscatter ts 
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Statistical Plotting in a Program (continued) 


Defining a Stat Plot in a Program (cont.) 
5. Press [.]. Enter the list names, separated by commas. 


6. Press [5] [STAT PLOT] [4] to display the STAT PLOT MARK menu. 
(This step is not necessary if you selected 3:Histogram or 5:Boxplot in 
step 4.) 


PLOTS TYPE (ila 





we = 
> 
oF 


Select the type of mark (0 or + or +) for each data point. The selected 
mark symbol is pasted to the cursor location. 


7. Press ()] [ENTER] to complete the command line. 





Displaying a Stat Plot from a Program 


To display a plot from a program, use the DispGraph instruction 
(Chapter 16) or any of the ZOOM instructions (Chapter 3). 


PROGRAM: PLOT 


ers 883d 
t2¢Scattersb 
2 oJ 
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Getting Started: Mean Height of a Population 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Suppose you want to estimate the mean height of a population of women given 
the random sample below. Because heights among a biological population tend 
to be normally distributed, a t distribution confidence interval can be used when 
estimating the mean. The 10 height values below are the first 10 of 90 values, 
randomly generated from a normally distributed population with an assumed 
mean of 165.1 centimetres and a standard deviation of 6.35 centimetres 
(randNorm(165.1,6.35,90) with a seed of 789). 


Height (in centimetres) of Each of 10 Women 
169.43 168.33 159.55 169.97 159.79 181.42 171.17 162.04 167.15 159.53 


1. Press to display the stat list editor. 


Press [4] to move the cursor onto L1, and then 
press [INS]. The Name= prompt is displayed 
on the bottom line. The cursor indicates that 
alpha-lock is on. The existing list name columns 
shift to the right. 





Note: Your stat editor may not look like the one 
pictured here, depending on the lists you have already 
stored. 


2. Enter [H] [G] [H] [T] at the Name= prompt, and 
then press [ENTER]. The list to which you will 
store the women’s height data is created. 


Press (¥] to move the cursor onto the first row of 
the list. HGHT(1)= is displayed on the bottom line. 


3. Press 169 (-] 43 to enter the first height value. As 
you enter it, it is displayed on the bottom line. 


Press (ENTER). The value is displayed in the first 
row, and the rectangular cursor moves to the 
next row. 


HGHTCi= 





Enter the other nine height values the same way. 
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4. Press (4 to display the STAT TESTS menu, 
and then press [+] until 8:Tinterval is highlighted. 





“s 


5. Press [ENTER] to select 8:Tinterval. The inferential Interval 
stat editor for Tinterval is displayed. If Data is Inpt EVE Stats 
: List: Hb 
not selected for Inpt:, press [4] [ENTER] to select Freaqt i 


Data. C-Level: ,99 


Cal s 
Press [+] and [H] [G] [H] [T] at the List: prompt alculate 
(alpha-lock is on). 


Press [¥] [=] [] 99 to enter a 99 percent 
confidence level at the C-Level: prompt. 





6. Press [¥] to move the cursor onto Calculate, and 
then press [ENTER]. The confidence interval is 
calculated, and the Tinterval results are 
displayed on the home screen. 





Interpret the results. 


The first line, (159.74,173.94), shows that the 99 percent confidence interval for the 
population mean is between about 159.74 centimetres and 173.94 centimetres. This 
is about a 14.2 centimetres spread. 


The .99 confidence level indicates that in a very large number of samples, we 
expect 99 percent of the intervals calculated to contain the population mean. The 
actual mean of the population sampled is 165.1 centimetres (introduction; page 
13-2), which is in the calculated interval. 


The second line gives the mean height of the sample x used to compute this 
interval. The third line gives the sample standard deviation Sx. The bottom line 
gives the sample size n. 
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Getting Started: Mean Height of a Population (continued) 


To obtain a more precise bound on the population mean »: of women’s heights, 
increase the sample size to 90. Use a sample mean x of 163.8 and sample standard 
deviation Sx of 7.1 calculated from the larger random sample (introduction; page 
13-2). This time, use the Stats (summary statistics) input option. 


7. Press (4) 8 to display the inferential stat Tinterval 


editor for Tinterval. ants Data 
Press [) to select Inpt:Stats. The editor Se 987879237... 
changes so that you can enter summary C-Level! .99 


statistics as input. Calculate 


8. Press [¥] 163 [-] 8 to store 163.8 to x. 
Press 7[-] 1 to store 7.1 to Sx. 
Press 90 to store 90 to n. 


9. Press [+] to move the cursor onto Calculate, and 
then press to calculate the new 99 percent 
confidence interval. The results are displayed on 
the home screen. 





If the height distribution among a population of women is normally distributed 
with a mean up of 165.1 centimetres and a standard deviation o of 6.35 centimetres, 
what height is exceeded by only 5 percent of the women (the 95th percentile)? 


10. Press to clear the home screen. 


Press [DISTR] to display the DISTR 
(distributions) menu. 
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SE 






11. Press 3 to paste invNorm( to the home screen. 


Press [-] 95 (.] 165 (] 16) 6 [) 35 D) (ENTER). 
-95 is the area, 165.1 is 11, and 6.35 is o. 


inyNorm<. 95,165, 
"175. 5449285 






“7 


The result is displayed on the home screen; it shows that five percent of the women 
are taller than 175.5 centimetres. 


Now graph and shade the top 5 percent of the population. 


12. Press and set the window variables to WINDOW 
these values. amin=145 


Xmin=145 Ymin=-.02 Xres=1 
Xmax=185 Ymax=.08 
Xscl=5 Yscl=0 


13. Press [DISTR] D] to display the DISTR DRAW 
menu. 


14. Press to paste ShadeNorm( to the home 
screen. 


Press [2nd] [ANS] (,] 1 [EE] 99(.] 165(-J10)6 
(S35 

Ans (175.5448205 from step 11) is the lower 
bound. 1£99 is the upper bound. The normal 


curve is defined by a mean yu of 165.1 anda 
standard deviation o of 6.35. 


15. Press to plot and shade the normal curve. 





Area is the area above the 95th percentile. low 
is the lower bound. up is the upper bound. 


AFea=.05 
Towe1?S.54S up=ib9g 
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Inferential Stat Editors 


Displaying the Inferential Stat Editors 


When you select a hypothesis test or confidence interval instruction from 
the home screen, the appropriate inferential statistics editor is displayed. 
The editors vary according to each test or interval’s input requirements. 
Below is the inferential stat editor for T-Test. 


T-Tes 
Inet: ‘wey Stats 


Ca culate Draw 





Note: When you select the ANOVA( instruction, it is pasted to the home screen. 
ANOVA( does not have an editor screen. 


Using an Inferential Stat Editor 
To use an inferential stat editor, follow these steps. 


1. Select a hypothesis test or confidence interval from the STAT TESTS 
menu. The appropriate editor is displayed. 


2. Select Data or Stats input, if the selection is available. The appropriate 
editor is displayed. 


3. Enter real numbers, list names, or expressions for each argument in the 
editor. 


4. Select the alternative hypothesis (¥, <, or >) against which to test, if the 
selection is available. 


Select No or Yes for the Pooled option, if the selection is available. 


Select Calculate or Draw (when Draw is available) to execute the 


instruction. 
¢ When you select Calculate, the results are displayed on the home 
screen. 


e When you select Draw, the results are displayed in a graph. 


This chapter describes the selections in the above steps for each 
hypothesis test and confidence interval instruction. 
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Select Data or 
Stats input 
Select an alternative 
hypothesis 








ais 
List:DATA 
Freail 


LE 
Ca 


Enter values for 
arguments 







<Mo Seo 


Sie teneec Select Calculate 


or Draw output 





Selecting Data or Stats 


Most inferential stat editors prompt you to select one of two types of input. 
(1-PropZInt and 2-PropZTest, 1-PropZint and 2-PropZint, y?-Test, and 
LinRegTTest do not.) 

¢ Select Data to enter the data lists as input. 

¢ Select Stats to enter summary statistics, such as X, Sx, and n, as input. 


To select Data or Stats, move the cursor to either Data or Stats, and then 
press [ENTER]. 


Entering the Values for Arguments 


Inferential stat editors require a value for every argument. If you do not 
know what a particular argument symbol represents, see the tables on 
pages 13-26 and 13-27. 


When you enter values in any inferential stat editor, the TI-83 Plus stores 
them in memory so that you can run many tests or intervals without having 
to reenter every value. 


Selecting an Alternative Hypothesls (# <>) 


Most of the inferential stat editors for the hypothesis tests prompt you to 

select one of three alternative hypotheses. 

¢ The first is a # alternative hypothesis, such as 0 for the Z-Test. 

¢ Thesecond is a< alternative hypothesis, such as ,1<2 for the 
2-SampT Test. 

¢ The third is a> alternative hypothesis, such as p1>p2 for the 
2-PropZTest. 


To select an alternative hypothesis, move the cursor to the appropriate 
alternative, and then press [ENTER]. 
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Inferential Stat Editors (continued) 





Selecting the Pooled Option 


Pooled (2-SampTTest and 2-SampTInt only) specifies whether the 

variances are to be pooled for the calculation. 

¢ Select No if you do not want the variances pooled. Population variances 
can be unequal. 

* Select Yes if you want the variances pooled. Population variances are 
assumed to be equal. 


To select the Pooled option, move the cursor to Yes, and then press [ENTER]. 


Selecting Calculate or Draw for a Hypothesis Test 


After you have entered all arguments in an inferential stat editor for a 
hypothesis test, you must select whether you want to see the calculated 
results on the home screen (Calculate) or on the graph screen (Draw). 


* Calculate calculates the test results and displays the outputs on the 
home screen. 


¢ Draw draws a graph of the test results and displays the test statistic and 
p-value with the graph. The window variables are adjusted 
automatically to fit the graph. 


To select Calculate or Draw, move the cursor to either Calculate or Draw, 
and then press [ENTER]. The instruction is immediately executed. 


Selecting Calculate for a Confidence Interval 


After you have entered all arguments in an inferential stat editor for a 
confidence interval, select Calculate to oe ae the results. The Draw option 
is not available. 


When you press [ENTER], Calculate calculates the confidence interval results 
and displays the outputs on the home screen. 


Bypassing the Inferential Stat Editors 


To paste a hypothesis test or confidence interval instruction to the home 
screen without displaying the corresponding inferential stat editor, select 
the instruction you want from the CATALOG menu. Appendix A describes 
the input syntax for each hypothesis test and confidence interval 
instruction. 


[2-5 aMPeTest¢ | 


Note: You can paste a hypothesis test or confidence interval instruction to a 
command line in a program. From within the program editor, select the instruction 
from either the CATALOG (Chapter 15) or the STAT TESTS menu. 
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STAT TESTS Menu 


SS a a a a 2 


STAT TESTS Menu 


To display the STAT TESTS menu, press (<j. When you select an 
inferential statistics instruction, the appropriate inferential stat editor is 
displayed. 


Most STAT TESTS instructions store some output variables to memory. 
Most of these output variables are in the TEST secondary menu (VARS 
menu; 5:Statistics). For a list of these variables, see page 13-28. 





EDIT CALC : 





L-MCSiteir 





Test for 1 p, knownsa 


28 TAUIESBs oc Test for 1 pn, unknown o 

3: 2-SampZTest... Test comparing 2 »’s, known o’s 

4: 2-SampTTest... Test comparing 2 p’s, unknown o’s 

5: 1-PropZTest... Test for 1 proportion 

6: 2-PropZTest... Test comparing 2 proportions 

7: ZInterval... Confidence interval for 1 p, knowns 

8: TInterval... Confidence interval for 1 1, unknown o 

9: 2-SampZInt... Confidence interval for difference of 2 y’s, known o’s 
0: 2-SampTInt... Confidence interval for difference of 2 p)’s, unknown o’s 
A: 1-PropZInt... Confidence interval for 1 proportion 

B: 2-PropZInt... Confidence interval for difference of 2 proportions 

Gee conesitemre Chi-square test for 2-way tables 

D: 2-SampFTest... Test comparing 2 o’s 

E: LinRegTTest...¢ test for regression slope and p 

F: ANOVA( One-way analysis of variance 


Note: When a new test or interval is computed, all previous output variables are 
invalidated. 


Inferential Stat Editors for the STAT TESTS Instructions 


In this chapter, the description of each STAT TESTS instruction shows the 
unique inferential stat editor for that instruction with example arguments. 


¢ Descriptions of instructions that offer the Data/Stats input choice show 
both types of input screens. 

¢ Descriptions of instructions that do not offer the Data/Stats input 
choice show only one input screen. 


The description then shows the unique output screen for that instruction 
with the example results. 


¢ Descriptions of instructions that offer the Calculate/Draw output choice 
show both types of screens: calculated and graphic results. 

e Descriptions of instructions that offer only the Calculate output choice 
show the calculated results on the home screen. 
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STAT TESTS Menu (continued) 





Z-Test 


Z-Test (one-sample 2 test; item 1) performs a hypothesis test for a single 
unknown population mean up when the population standard deviation ois 
known. It tests the null hypothesis Hp: n= against one of the alternatives 


below. 


© Ha H#Mo (ui#H0) 
* Hy: W<po (ui<p0) 
¢ Hy M>Ho (u:>p0) 


In the example: 


L1={299.4 297.7 301 298.9 300.2 297} 


Input: 


Calculated results: 


Drawn results: 





I 
bh 
ag 
st 
E 
LL 
Cc 


99.6333 


>LoO 
Edie e Draw 


7 
ni 
i] 
1: 
r 
a 


a in tee TD 


nié 
Ley 
l 


fit) SAPO cee: 


Ls 
4s 
bo 

Cc 


Sho 
uy be Draw 


-Test 
Hs 388. B88 
~fo93 





Note: All examples on pages13-10 through 13-25 assume a fixed-decimal mode 
setting of 4 (Chapter 1). If you set the decimal mode to Float or a different fixed- 
decimal setting, your output may differ from the output in the examples. 
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T-Test 


T-Test (one-sample ¢ test; item 2) performs a hypothesis test for a single 
unknown population mean pu when the population standard deviation o is 
unknown. It tests the null hypothesis Ho: 1=119 against one of the 
alternatives below. “- 


* Ha: H#Ho (u:#H0) 
* Hy: U<Lo (<0) 
° Ha: M>bo (H:>p0) 
In the example: 


TEST={91.9 97.8 111.4 122.3 105.4 95} 


=] 


OF SUITE eI 





! 
¢ 


oy 


TD 


Calculated results: 


so fh 
BP wOgiae 


m 
mid 


z 
x 


Qe CA hooce 
Qe AWCbIU1 


b 
t 
e 
x 
5 
n 


mm [| = 
» —=@®Co" 
SUIXIT +E 


Drawn results: 
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STAT TESTS Menu (continued) 


2-SampZTest 


2-SampZTest (two-sample z test; item 3) tests the equality of the means of 
two populations (1, and p12) based on independent samples when both 
population standard deviations (o, and og) are known. The null hypothesis 
Hp: 11j=He is tested against one of the alternatives below. 


° A: Wy#He (u1:4y2) 
° Ay: Wy<He (u1:<p2) 
° Ha: Hy> He (1 1:>p2) 
In the example: 


LISTA={154 109 137 115 140} 
LISTB={108 115 126 92 146} 


Data 
<7 ran eae” 









Calculated results: 


Sx2=280.1941 | =5. | 
ni=o. boaa . = pete 
. Bao 


Ss Ss 


Drawn results: 
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2-SampT Test 


2-SampTTest (two-sample ¢ test; item 4) tests the equality of the means of 
two populations (11; and 12) based on independent samples when neither 
population standard deviation (0, or 62) is known. The null hypothesis 

Hp: j= is tested against one of the alternatives below. 


© Ha: Wy#He (u1:4p2) 
° Ha: Hy<be (u1:<p2) 
© Ha: Wy> be (11:>n2) 
In the example: 


SAMP1={12.207 16.869 25.05 22.429 8.456 10.589} 
SAMP2={11.074 9.686 12.064 9.351 8.182 6.642} 


ho 
ow 


&. 


Input: 


3 UNIS LAX | 
Oho ccd 
qo wait 
= “ 


hod BIR ee 


4 


Calculated results: 





| oe 





Drawn results: 





P=.0659 P=e.25 F=.0659 
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STAT TESTS Menu (continued) 





1-PropZTest 


1-PropZTest (one-proportion 2 test; item 5) computes a test for an 
unknown proportion of successes (prop). It takes as input the count of 
successes in the sample x and the count of observations in the sample 7. 
1-PropZTest tests the null hypothesis Hp: prop=pp against one of the 
alternatives below. 


¢ H,: prop#Dpp (prop:#po0) 
¢ H,: prop<pp (prop:<po) 
¢ H,: prop>po (prop:>po) 


Input: 


Calculated results: 





Drawn results: 
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2-PropZTest 


2-PropZTest (two-proportion 2 test; item 6) computes a test to compare the 
proportion of successes (p; and ps.) from two populations. It takes as input 
the count of successes in each sample (a, and %) and the count of 
observations in each sample (77; and nz). 2-PropZTest tests the null 
hypothesis Hy: p,=p»2 (using the pooled sample proportion p) against one of 
the alternatives below. 


* H,: Py#P2 (p1:#p2) 
* Hi: P1<P2 (P1:<p2) 
¢ Hy: Dy>Pe2 (p1:>p2) 


Input: 


Calculated results: 


Pz= fe 
ue 6r43 


Drawn results: 
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STAT TESTS Menu (continued) 





Zinterval 


Zinterval (one-sample z confidence interval; item 7) computes a confidence 
interval for an unknown population mean u when the population standard 
deviation o is known. The computed confidence interval depends on the 


user-specified confidence level. 
In the example: 
L1={299.4 297.7 301 298.9 300.2 297} 


Ine tt Hata Stats 
ListtLli 


Input! | Freaid 
C-Level: 9 
Calculate 





Calculated results: 
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ENG 





Tinterval 


Tinterval (one-sample ¢ confidence interval; item 8) computes a confidence 
interval for an unknown population mean » when the population standard 
deviation o is unknown. The computed confidence interval depends on the 
user-specified confidence level. 


In the example: 
Le={1.6 1.7 1.8 1.9} 





Calculated results: 
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STAT TESTS Menu (continued) 





2-SampZint 


2-SampZInt (two-sample z confidence interval; item 9) computes a 
confidence interval for the difference between two population means 
(41-H2) when both population standard deviations (0, and 02) are known. 
The computed confidence interval depends on the user-specified 
confidence level. 


In the example: 


LISTC={154 109 137 115 140} 
LISTD={108 115 126 92 146} 


> 
< 


I 

g 
a 
ly 


J 


= 


h. 
MO03>J— or) 


SULIT | 


Calculated results: 


Iie Tl ie 
Cll ees 


=4%¥n— 1 
So Ao Led ed on 





|. he 


| hze=5,. Bee | 
a 


13-18 Inferential Statistics and Distributions ENG 


2-SampTint 


2-SamptTint (two-sample t confidence interval; item 0) computes a 
confidence interval for the difference between two population means 

(14:- Hz) when both population standard deviations (0, and oy) are 
unknown. The computed confrdence interval depends on the user-specified 
confidence level. 

In the example: 


SAMP1={12.207 16.869 25.05 22.429 8.456 10.589} 
SAMP2={11.074 9.686 12.064 9.351 8.182 6.642} 


Inet: 
Listi: 
List2: SAMP2 





| Calculate | C-Level: 95 
Pooled: Yes 
Calculate 


No 


Calculated results: 


S 
a 
1 

z 
x 
x 


1 
é 


¢ 
d 
# 
x 
S> 
S> 


XX ve LY 


nen ts 


LAWN XIXIG | 


4 
a 
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STAT TESTS Menu (continued) 





1-PropZint 


1-PropZInt (one-proportion z confidence interval; item A) computes a 
confidence interval for an unknown proportion of successes. It takes as 
input the count of successes in the sample x and the count of observations 
in the sample n. The computed confidence interval depends on the user- 
specified confidence level. 


ne siege 
2643 


1-ProrZInt 
€.4967,.52723 


P=. 5869 
n=4644, GeG8 


Calculated results: 





2-PropZint 


2-PropZint (two-proportion z confidence interval; item B) computes a 
confidence interval for the difference between the proportion of successes 
in two populations (p,—Dpg). It takes as input the count of successes in each 
sample (#, and 2) and the count of observations in each sample 

(m, and nz). The computed confidence interval depends on the user- 
specified confidence level. 


Calculated results: 
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STAT TESTS Menu (continued) 





x2-Test 


x2-Test (chi-square test; item C) computes a chi-square test for association 
on the two-way table of counts in the specified Observed matrix. The null 
hypothesis Ho for a two-way table is: no association exists between row 
variables and column variables. The alternative hypothesis is: the variables 
are related. 


Before computing a y2-Test, enter the observed counts in a matrix. Enter 
that matrix variable name at the Observed: prompt in the x?-Test editor; 
default=[A]. At the Expected: prompt, enter the matrix variable name to 

which you want the computed expected counts to be stored; default=[B]. 


MATRIK(A] 3 x2 Note: Press [2nd] [MATRX] >] [] 1 to 


CS.0000 19.000 select 1:[A] from the MATRX 
[H0000 16.000 
Eidooo 13000 EDIT menu. 


Matrix editor: 


Input: 





Note: Press [MATRX] [B] 
to display matrix [B]. 


Calculated results: 


Drawn results: 
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2-SampF Test 


2-SampF Test (two-sample F-test; item D) computes an F-test to compare 
two normal population standard deviations (6, and oz). The population 
means and standard deviations are all unknown. 2-SampF Test, which uses 
the ratio of sample variances Sx1°/Sx2’, tests the null hypothesis Hp: 6)=69 
against one of the alternatives below. 


° H,: 01#02 (01:402) 
* H,: 01<0»9 (01:<02) 
¢ Hy: 04>0¢ (o1:>02) 
In the example: 


SAMP4={ 7 -4 18 17 -3 -5 1 10 11-2} 
SAMP5={-1 12 -1 -3 3 -5 5 2-11 -1-3} 





ify : P 
List?! SAMPS 
Freaiiil 
Fres2il 

al: <a2 >a? 
talen ate Draw 





Input: 





<a2 >02 
ate Draw 






Calculated results: ‘ 
Sxz=0. 98 
axis. . 866 unite: 8 


| nz=11.6668 | 


Ss 








Drawn results: 


Fr2.1955 P=.c365 F=2.1956 P=.2364 
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STAT TESTS Menu (continued) 
eee ee ena eee ee ee SS Se 


LinRegTTest 


LinRegTTest (linear regression ¢ test; item E) computes a linear regression 
on the given data and a t test on the value of slope B and the correlation 
coefficient p for the equation y=0.+Bx. It tests the null hypothesis Hy: B=0 
(equivalently, p=0) against one of the alternatives below. 


¢ H,:8#0 and p+0 (8 & p:#0) 

¢ H,: B<0 and p<0 (8 & p:<0) 

¢ H,:B>0 and p>0 (B & p:>0) 

The regression equation is automatically stored to RegEQ (VARS Statistics 
EQ secondary menu). If you enter a Y= variable name at the RegEQ: 
prompt, the calculated regression equation is automatically stored to the 


specified Y= equation. In the example below, the regression equation is 
stored to Y1, which is then selected (turned on). 


In the example: 


L3={ 38 56 59 6474} 
La={ 41 63 70 7284} 


Input: 





Ploti Plotz Flotz 
VW18-3.6596+1.19 
69% 


Calculated results: 





When LinRegTTest is executed, the list of residuals is created and stored to 
the list name RESID automatically. RESID is placed on the LIST NAMES 
menu. 


Note: For the regression equation, you can use the fix-decimal mode setting to 
control the number of digits stored after the decimal point (Chapter 1). However, 
limiting the number of digits to a small number could affect the accuracy of the fit. 
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ANOVA( 


ANOVA( (one-way analysis of variance; item F) computes a one-way 
analysis of variance for comparing the means of two to 20 populations. The 
ANOVA procedure for comparing these means involves analysis of the 
variation in the sample data. The null hypothesis Hp: ;=H9=...=H;, is tested 
against the alternative H,;: not all y...u,, are equal. 


ANOVA(list1,list2[,...,ist20]) 
In the example: 


Li={7 4 6 6 5} 
Lo={6 5 5 8 7} 
L3={4 7 6 7 6} 


ANOVACL12>L22L398 





Input: 


Calculated results: 





Note: SS is sum of squares and MS is mean square. 
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Inferential Statistics Input Descriptions 


The tables in this section describe the inferential statistics inputs discussed in this 
chapter. You enter values for these inputs in the inferential stat editors. The tables 
present the inputs in the same order that they appear in this chapter. 





Input Description 

Lo Hypothesized valtie of the population mean that you are 
testing. 

fo} The known population standard deviation; must be a real 
number > 0. 

List The name of the list containing the data you are testing. 

Freq The name of the list containing the frequency values for the 


data in in List. Default= =1. All elements Tust be integers : 2 0. 


Calculate/Draw - ape Determines the type ‘of output to generate for tests and 
intervals. Calculate displays the output on the home screen. In 
tests, , Draw | draws a 5 a graph of the results. 








xX, Sx,n “Summary statistics (mean, standard deviation, and sample 
__ Size): for the the one-sample tests al and intervals. 
o1 The known population standard deviation from the first 


population for the two-sample tests and intervals. Must be a 
real number > 0. 





ee ee 


o2 The Jnown population standard deviation from the second 
population for the two-sample tests and intervals. Must be a 
real number > 0. 





List1, List2 The names of the lists containing the data y you are testing for 
the two-sample tests and intervals. Defaults are L1 and L2, 
respectively. 

Freq1, Freq2 The names of the lists containing the frequencies for the data 


in List1 and List2 for the two-sample tests and intervals. 
Defaults= 1. All elements must be integers. 2 OF 


X1, “Sxt, mi, 2, ‘Sx2, ‘Summary statistics (mean, ‘standard deviation, and and sample 
r2 size) for sample one and sample two in the two-sample tests 
and intervals. 


Pooled Specifies whether variances are to be pooled for 2-SampTTest 
and 2-SampTInt. No instructs the TI-83 not to pool the 
variances. Yes instructs the TI-83 to pool the variances. 
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Input Description 


Py The expected sample proportion for 1-PropZTest. Must be a 
_real number, such that 0 < p, < 1. 


aan avert: “The count of successes in the sample for the + -PropZTest and 
1-PropZint. Must be an integer = 0. 


n The count of observations in the sample for the 1-PropZTest 
and 1-PropZint. Must be an integer > 0. 


x1 The count of successes from sample one for the 2-PropZTest 


x2 ~~ The count of successes from sample two for the 2-PropZTest 

















n1 e count of observations in sample one 1e for th the 2-PropZT est 
_and 2 ‘PropZint. Must be an integer > 0. 

n2 “The count of observations i in sample two for the 2-PropZTest 
_and 2 -PropZint. Must be an integer: > 0. 

C-Level “The confidence level for the interval instructions. Must be = 0 


and <100. If it is > 1, it is assumed to be given as a percent and 
is divided by 100. Default= 0. 95. 


Observed (Matrix) “The matrix name ‘that represents the columns and rows for the 
observed values of a two-way table of counts for the y?-Test. 
Observed must contain all integers = 0. Matrix dimensions 
_Tust be at least 2x2. 





Expected (Matrix) _ “The matrix name that specifies where the expected values _ 
should be stored. Expected i is created upon successful 
_completion of the x: *-Test. 


Xlist, Ylist The names of the lists containing the data for LinRegTTest. 
Defaults are L1 and L2, respectively. The dimensions of Xlist 
and Ylist must be the same. 


RegEQ The prompt for the name of the Y= variable where the 
calculated regression equation is to be stored. If a Y= variable 
is specified, that equation is automatically selected (turned 
on). The default is to store the regression equation to the 


RegEQ variable only. 
Pe SR aes Nee es 





Syne SN Wie EN ER Ne NNN 
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Test and Interval Output Variables 


The inferential statistics variables are calculated as indicated below. To access 
these variables for use in expressions, press [VARS], 5 (5:Statistics), and then select 
the VARS menu listed in the last column below. 





LinRegTTest, VARS 
Variables Tests Intervals ANOVA Menu 


test statistics | _% t a mH F t, F TEST 
degrees o of ‘freedom df df df TEST 


Ge ee eee 


sample mean of3 x ‘values for ‘X1, x2 x1,Xx2 TEST 
sample 1 and sample 2 


AAO ENERO DENIAL 








AA AROROARORLELORN RORY 


sample standard deviation ofxfor Sx, Sx1, : TEST 
sample 1 and sample 2 Sx2 Sx2 


AA AOARMARAARADDSADESDDISRIDEE DES UAAAAASDAABRSEROSDOBAABEOSDRSORSPERSEDSOBDSIDERBORE SSD SSESSESDDIDSOSDISEIBDISESSSSEOSBEISELSOSSRSEEDSESSIDDESEOSSIDEILREDDIEROD SSS SDBEDOEAD SAOESLEDSESEEPDESEOBDDEBLERSESDESDEDDED ES AIR 


number of data points forsamplel n1, n2- n1,n2 TEST 
and sample. 2 


es on cee ake re 2 aoe 
estimated sample proportion = BB TEST 


estimated sample proportion for pt pi Eoin 
population 1 MOLINO ELILIIE EEN ELIDA ni We y AMMEN EL WIN TOTITY COCOA ENA OL WITT OTN " Warne? A peveoreonetten Oren 


estimated sample proportion for p2 p2 TEST 








confidence : interval pair 





ila Of Valens cee cian nh ote enum 


sample standard deviation of aa Sx Sx oe eee XY 
are of ae ae zi Set ir Nhe eet 
standard error about the line et TEST 
Sr oe Se tee Bile ahah tektnamongNrEO. 
coefficient of determination _ we wart 


regression equation 





Note: The variables listed above cannot be archived. 
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Distribution Functions 





DISTR menu 
To display the DISTR menu, press [DISTR]. 
DISTR DRAW 
1: normal pdf ( Normal probability density 


2: normalcdf ( 


Normal distribution probability 


3: invNorm( Inverse cumulative normal distribution 
4: tpodf( Student-t probability density 

Dire beditat Student-t distribution probability 
6: x2pdf ( Chi-square probability density 

7: x2cdf Chi-square distribution probability 
8: Fpdf( F probability density 

9: Fcdf( F distribution probability 

0: binompdf ( Binomial probability 

A: binomcdf ( Binomial cumulative density 

B: poissonpdf ( Poisson probability 

C: poissoncdf( Poisson cumulative density 

D: geometpdf( Geometric probability 

E: geometcdf ( Geometric cumulative density 


Note: -1£99 and 1£99 specify infinity. If you want to view the area left of woperbound, 
for example, specify lowerbound=~-1E99. 


normalpdf( 


normailpdf( computes the probability density function (pdf) for the normal 
distribution at a specified x value. The defaults are mean y=0 and standard 
deviation o=1. To plot the normal distribution, paste normalpdf( to the Y= 
editor. The probability density function (pdf) is: 





1 — (a1)? 
iG) = ErMeT SSO 
V2 60 
normalpdf(z[,u1,0]) 
Plot Floté Plot? Note: For this example, 

SY'4Bnormaledf (Cs; Xmin = 28 

3522) Xmax = 42 
Ymin=0 
Ymax = .25 


Tip: For plotting the normal distribution, you can set window variables Xmin and 
Xmax so that the mean p falls between them, and then select 0:ZoomFit from the 
ZOOM menu. 
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Distribution Functions (continued) 





normalcdf( 


normalcdf( computes the normal distribution probability between 
lowerbound and upperbound for the specified mean yu and standard 
deviation o. The defaults are u=0 and o=1. 


“2 


Me anes eee L,0]) 





Fai 4ec4e7 


invNorm( 


tpdf( 


ENG 


invNorm( computes the inverse cumulative normal distribution function for 
a given area under the normal distribution curve specified by mean py and 
standard deviation o. It calculates the x value associated with an area to 
the left of the x value. 0 < area < 1 must be true. The defaults are u=0 and 
G=Ih 


A a anal 


,os14624 





2 Aeaaaaad 


tpdf( computes the probability density function (pdf) for the Student-t 
distribution at a specified x value. df (degrees of freedom) must be >0. To 
plot the Student-t distribution, paste tpdf( to the Y= editor. The probability 
density function (pdf) is: 


T[(df+)/2] (1+22/df)- +b? 


f(x) = 
T(df/2) \ndf 
tpdf(x,df) 
Plott Plokz Plots Note: For this example, 

[ee Btredf (x. 29 | Xmin =-4.5 
Xmax = 4.5 
Ymin=0 
Ymax = .4 
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tcdf( 


x?pdf( 


x2cdf( 


13-30 





tedf( computes the Student-t distribution probability between lowerbound 
and wpperbound for the specified df (degrees of freedom), which must be 
E10) 


tcedf(lowerbound,upperbound,df) 


todf< -2,3,18) 
» 9697465644 


x2pdf( computes the probability density function (pdf) for the x? 
(chi-square) distribution at a specified x value. df (degrees of freedom) 
must be an integer > 0. To plot the x’ distribution, paste x2pdf( to the Y= 
editor. The probability density function (pdf) is: 


f(a) see (1/2) 972 ghl/2—1e-a/2 o> 0) 


T@/2) 
x2pdf(x,d/) 
Ploti Plotz Plots Note: For this example, 
Xmin=0 
Xmax = 30 
Ymin = -.02 
Ymax = .132 


x2edf( computes the x? (chi-square) distribution probability between 
lowerbound and upperbound for the specified df (degrees of freedom), 
which must be an integer > 0. 


x2edf(lowerbound,upperbound,df) 


acct Ss 19.623:9 
» 9758819681 
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Distribution Functions (continued) 





Fpdf( 


Fcdf( 


ENG 


Fpdf( computes the probability density function (pdf) for the F distribution 
at a specified x value. numerator df (degrees of freedom) and 
denominator df must be integers > 0. To plot the F distribution, paste 
Fpdf( to the Y= editor. The probability density function (pdf) is: 


YP 
Fae) = UDRP ynP2-1 (14 nw/d)- + D2, > 0 
T(m/2)T(d/2) d 
where n = numerator degrees of freedom 


d = denominator degrees of freedom 


Fpdf(x,nwmerator df,denominator df) 





Floti Flot2 Plots Note: For this example, 
SVYiGFedf¢x,24,19 Xmin =0 
8 Xmax =5 
Ymin =0 
Ymax = 1 


Fcdf( computes the F distribution probability between lowerbound and 
upperbound for the specified nwmerator df (degrees of freedom) and 
denominator df. numerator df and denominator df must be integers >0. 


Fcdf(lowerbound,upperbound,numerator df,denominator df) 
Podf(@,.2.4523; 24 
2192 eas 

29749989576 
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binompdf( 


binompdf( computes a probability at x for the discrete binomial 
distribution with the specified nwmtrials and probability of success (p) on 
each trial. x can be an integer or a list of integers. 0<p<1 must be true. 
numtrials must be an integer > 0. If you do not specify x, a list of 
probabilities from 0 to nwmtrials is returned. The probability density 
function (pdf) is: 


S(~)= (z}ora-2y"-* ,x=0,1,...,.n 


where n= numtrials 


binompdf(numtrials,p[,x ]) 


binomedf (3S, .63 {3 

24253) 

1.5456 2092 .H.. 
binomcdf( 


binomedf( computes a cumulative probability at x for the discrete binomial 
distribution with the specified nwmtrials and probability of success (p) on 
each trial. 7 can be a real number or a list of real numbers. 0<p<1 must be 
true. numtrials must be an integer > 0. If you do not specify 2, a list of 
cumulative probabilities is returned. 


binomedf(nwmtrials,p[,x ]) 


binomedf (5, .63 (3 
24,533 
{.66364 92274 ... 


poissonpdf( 


poissonpdf( computes a probability at x for the discrete Poisson 
distribution with the specified mean 1, which must be a real number > 0. x 
can be an integer or a list of integers. The probability density function 
(pdf) is: 


S)=een ik al r= 02 


poissonpdf(u,x7) 


Foissonrdf 6, 169 
264136360934 
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Distribution Functions (continued) 


polssoncdf( 


poissoncdf( computes a cumulative probability at x for the discrete 
Poisson distribution with the specified mean 1, which must be a real 
number > 0. x can be a real number or a list of real numbers. 


poissoncdf(i,7) fot 


Poissoncdf¢.126; 
aed rS5s | 
€.8816148468 .9.. 


geometpdf( 


geometpdf( computes a probability at x, the number of the trial on which 
the first success occurs, for the discrete geometric distribution with the 
specified probability of success p. 0<p<1 must be true. x can be an integer 
or a list of integers. The probability density function (pdf) is: 


F@)= pl- p)*-!1, x =1,2.... 


geometpdf(p,x7) 
Jeometrdf<¢.4,629 
»8311464 
geometcdf( 


geometcdf( computes a cumulative probability at x, the number of the trial 
on which the first success occurs, for the discrete geometric distribution 
with the specified probability of success p. 0<sp<1 must be true. x can be a 
real number or a list of real numbers. 


geometcdf(p,x) 


Seametcdf¢(.52 C12 
225s) 
Hath ote) oleae 
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Distribution Shading 





DISTR DRAW Menu 


To display the DISTR DRAW menu, press [DISTR] DJ. DISTR DRAW 
instructions draw various types of density functions, shade the area 
specified by lowerbound and upperbound, and display the computed area 
value. 


To clear the drawings, select 1:ClrDraw from the DRAW menu (Chapter 8). 


Note: Before you execute a DISTR DRAW instruction, you must set the window 
variables so that the desired distribution fits the screen. 


DISTR DRAW 

1: ShadeNorm( Shades normal distribution. 
2:Shade_t( Shades Student-t distribution. 
3:Shadey2( Shades x? distribution. 

4: ShadeF ( Shades F distribution. 


Note: -1E99 and 1£99 specify infinity. If you want to view the area left of wpperbound, 
for example, specify lowerbownd= 1E99. 
ShadeNorm( 


ShadeNorm( draws the normal density function specified by mean p and 
standard deviation o and shades the area between lowerbound and 
upperbound. The defaults are u=0 and o=1. 


ShadeNorm(lowerbound,upperbound|[,u1,0]) 


ShadeNorm¢64,66, 
63.6:2.9)8 






Note: For this example, 
Xmin = 55 

Xmax = 72 

Ymin = -.05 

Ymax = .2 





Areg=.756539 
Jow=60 UP=66 
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Distribution Shading (continued) 


Shade_t( 


Shade_t( draws the density function for the Student-t distribution specified 
by df (degrees of freedom) and shades the area between lowerbound and 
upperbound. 


Shade_t(lowerbownd,upperbound,df) 


Shade_t¢-1,1599, Note: For this example, 
48 Xmin =-3 


Xmax =3 
Ymin =-.15 
Ymax = .5 


Ared=.81305 |dF= 
lows -i 





Shadey?( 


Shadey?( draws the density function for the y? (chi-square) distribution 
specified by df (degrees of freedom) and shades the area between 
lowerbound and upperbound. 


Shadey?(lowerbound,upperbound,df) 


[Shadex2 C84; 1678] Note: For this example, 


Xmin =0 


Xmax = 35 
Ymin =-.025 
Ymax =.1 





Ared=.082653 dr=10 
low=0 UF=4 


ShadeF( 


ShadeF( draws the density function for the F distribution specified by 
numerator df (degrees of freedom) and denominator df and shades the 
area between lowerbound and upperbound. 


ShadeF (lowerbound,upperbound,numerator df,denominator df) 


ShadeFC1,22,16,15 Note: For this example, 
2 Xmin =0 


Xmax =5 
Ymin =-.25 
Ymax = .9 





Ared=.37534 
Tow=t 
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4 Applications 
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The Applications Menu 





The TI-83 Plus comes with Finance and CBL/CBR applications already listed on 
the APPLICATIONS menu. Except for the Finance application, you can add and 
remove applications as space permits. The Finance application is built into the 
TI-83 Plus code and cannot be deleted. 


You can buy additional TI-83 Plus software applications that allow you to 
customize further your calculator’s functionality. The calculator reserves 160 KB of 
space within ROM memory specifically for applications. 


Steps for Running the Finance Application 


Follow these basic steps when using the Finance application. 


p A 
Select the Finance application. fae ; casein 
<?CBL/CBR 
B VARS 
Select from list of functions. 


Press [APPS] [ENTER]. 













MW Solver... 


ee 
= 
3 
4 
=) 
6 
i 
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Getting Started: Financing a Car 





Getting Started is a fast-paced introduction. Read the chapter for details. 


You have found a car you would like to buy. The car costs 9,000. You can afford 
payments of 250 per month for four years. What annual percentage rate (APR) will 
make it possible for you to afford the car? 


1. Press HDIDID to set the fixed- 
decimal mode setting to 2. The TI-83 Plus will 
display all numbers with two decimal places). 


Simul 
re*ei, 
G-T 
2. Press to select 1:Finance from the 
APPLICATIONS menu. 


3. Press to select 1:TVM Solver from the 
CALC VARS menu. The TVM Solver is displayed. 


Press 48 to store 48 months to N. Press [¥] 
9000 to store 9,000 to PV. Press [(-)] 250 
to store -250 to PMT. (Negation indicates 
cash outflow.) Press 0 to store 0 to FV. 
Press 12 to store 12 payments per year to 
P/Y and 12 compounding periods per year to 
C/Y. Setting P/Y to 12 will compute an annual 
percentage rate (compounded monthly) for 1%. 
Press [+] to select PMT:END, which 
indicates that payments are due at the end of 
each period. 


4. Press [4] [4] [4] [4] 4] [4] to move the cursor to the 
1% prompt. Press [SOLVE] to solve for I%. 
What APR should you look for? 


Be 
4 
8 
3) 


Pe 
we oe (Sis 
Qc 


pe pee 
al IPI CORI 
[id s s, 
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Using the Financial Functions 





Entering Cash Inflows and Cash Outflows 


When using the TI-83 Plus financial functions, you must enter cash inflows 


(cash received) as positive numbers and cash outflows (cash paid) as 


negative numbers. The TI-83 Plus follows this convention when computing 


and displaying answers. 


FINANCE CALC Menu 


To display the FINANCE CALC menu, press (ENTER). 





OE 
4; 
Dis 
6: 
ue 
8: 
9: bal ( 
0: 
A: 
B: 
Ge 
D: 
Ee 
LPG 


Use these functions to set up and perform finaricial calculations on the 
home screen. 


TVM Solver 


Displays the TVM Solver. 

Computes the amount of each payment. 
Computes the interest rate per year. 
Computes the present value. 

Computes the number of payment periods. 
Computes the future value. 

Computes the net present value. 
Computes the internal rate of return. 
Computes the amortization sched. balance. 
Computes the amort. sched. prince. sum. 
Computes the amort. sched. interest sum. 
Computes the nominal interest rate. 
Computes the effective interest rate. 
Calculates the days between two dates. 
Selects ordinary annuity (end of period). 
Selects annuity due (beginning of period). 


TVM Solver displays the TVM Solver (page 14-5). 
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Calculating Time Value of Money (TVM) 


Calculating Time Value of Money 


Use time-value-of-money (TVM) functions (menu items 2 through 6) to 
analyze financial instruments such as annuities, loans, mortgages, leases, 
and savings. 


Each TVM function takes zero to six arguments, which must be real 
numbers. The values that you specify as arguments for these functions are 
not stored to the TVM variables (page 14-15). 


Note: To store a value to a TVM variable, use the TVM Solver (page 14-5) or use 
and any TVM variable on the FINANCE VARS menu (page 14-15). 


If you enter less than six arguments, the TI-83 Plus substitutes a previously 
stored TVM variable value for each unspecified argument. 


If you enter any arguments with a TVM function, you must place the 
argument or arguments in parentheses. 


tvm_Pmt 


ENG 


tvm_Pmt computes the amount of each payment. 
tvm_Pmt[(N,J%,PV,FV,P/Y,C/Y)] 


tym_Pmt 


763.91 
tum_Pmt¢368, 9.59 






“846.85 


C“Y=12 
PMT: [iie BEGIH 


Note: In the example above, the values are stored to the TVM variables in the 
TVM Solver. Then the payment (tvm_Pmt) is computed on the home screen using 
the values in the TVM Solver. Next, the interest rate is changed to 9.5 to illustrate 
the effect on the payment amount. 
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Calculating Time Value of Money TVM (continued) 





tvm_I% 
tvm_I% computes the annual interest rate. 
tvm_I%[(N,PV,PMT,FV,P/Y,C/Y)] 


tum x¢4s, 1Aebb, 
-258,6,129 





tvm_PV 
tvm_PV computes the present value. 
tvm_PV[(N,I%,PMT,FV,P/Y,C/Y)] 


S6G4N!1131%: -168 
LS BIFVE 124P/ 


12.66 
165606.35 








tLum_Py 






tvm_N 
tvm_N computes the number of payment periods. 
tvm_N[(I%~,PV,PMT,FV,P/Y,C/Y)] 


631%: GBRHSPVE -35 
BePNTPO4F Vs S4P7Y 








tvm_FV 
tvm_FV computes the future value. 
tvm_FV[(N,I%,PV,PMT,P/Y,C/Y)] 


GN: S214? -S5005P 
WIGePMT!1loP7y 


1.66 
tumor 
er27.el 
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Calculating Cash Flows 





Calculating a Cash Flow 


Use the cash flow functions (menu items 7 and 8) to analyze the value of 
money over equal time periods. You can enter unequal cash flows, which 
can be cash inflows or outflows. The syntax descriptions for npv( and irr( 
use these arguments. 


¢ <dnterest rate is the rate by which to discount the cash flows (the cost of 
money) over one period. 

¢ CFO is the initial cash flow at time 0; it must be a real number. 

¢ CFList is alist of cash flow amounts after the initial cash flow CFO. 

¢ CFFreq is alist in which each element specifies the frequency of 
occurrence for a grouped (consecutive) cash flow amount, which is the 
corresponding element of CFList. The default is 1; if you enter values, 
they must be positive integers < 10,000. 

For example, express this uneven cash flow in lists. 


2000 2000 2000 4000 4000 


CFO = 2000 
CFList = {2000,-3000,4000} 
CFFreq = {2,1,2} 


npv(, irr( 


ENG 


npv( (net present value) is the sum of the present values for the cash 
inflows and outflows. A positive result for npv indicates a profitable 
investment. 


npv(interest rate,CF0,CFList[,CFFreq]) 


irr( (internal rate of return) is the interest rate at which the net present 
value of the cash flows is equal to zero. 











irr(CFO,CFList[,CFFreq]) 
1000 0 5000 3000 
-2000 - 2500 
ee 20,50 PYUCE, -?666,L13) 
5a eabossce oa ; 2920.65 
{1066.06 -2508.... irr¢ -2688, L132 
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Calculating Amortization 


Calculating an Amortization Schedule 


Use the amortization functions (menu items 9, 0, and A) to calculate 
balance, sum of principal, and sum of interest for an amortization schedule. 


bal( 


bal( computes the balance for an amortization schedule using stored values 
for 1%, PV, and PMT. npmt is the number of the payment at which you want 
to calculate a balance. It must be a positive integer < 10,000. rowndvalue 
specifies the internal precision the calculator uses to calculate the balance; 
if you do not specify rowndvalue, then the TI-83 Plus uses the current 
Float/Fix decimal-mode setting. 


bal(npmt[,roundvalue]}) 
1HbHHHSPVE 8.531% 


bal¢12) 
99244.07 





2-768, 919PMT? 129 
ay é 
12.008 





=Prn(, Znt( 


=Prn( computes the sum of the principal during a specified period for an 
amortization schedule using stored values for 1%, PV, and PMT. pmt1 is the 
starting payment. pmt2 is the ending payment in the range. pmt1 and pmt2 
must be positive integers < 10,000. rowndvalue specifies the internal precision 
the calculator uses to calculate the principal; if you do not specify 
roundvalue, the TI-83 Plus uses the current Float/Fix decimal-mode setting. 


Note: You must enter values for 1%, PV, PMT, and before computing the principal. 
=Prn(pmt1 pmt2[,roundvalue]) 


xInt( computes the sum of the interest during a specified period for an 
amortization schedule using stored values for 1%, PV, and PMT. pmt1 is the 
starting payment. pmt2 is the ending payment in the range. pmt1 and pmt2 
must be positive integers < 10,000. rowndvalue specifies the internal 
precision the calculator uses to calculate the interest; if you do not specify 
roundvalue, the TI-83 Plus uses the current Float/Fix decimal-mode setting. 


xInt(pmt1 ,pmt2[,roundvalue]) 
663N: 168B0HSP\: 
13P 


2D7I%: “768.914 
TelZerey 
2.68 





& 
M 
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Amortization Example: Calculating an Outstanding Loan Balance 


ENG 


You want to buy a home with a 30-year mortgage at 8 percent APR. Monthly 
payments are 800. Calculate the outstanding loan balance after each 
payment and display the results in a graph and in the table. 


iL 


Press (MODE). Press [=] D] DIJO) to set the fixed-decimal mode setting 
to 2. Press [¥] [=] D] to select Par graphing mode. 


Meee Sci Eng 
Fos Aes etch: 






at Sah 
ull Horiz G-T 


2. Press to display the TVM Solver. 


Press 360 to enter number of payments. Press [¥] 8 to enter the 
interest rate. Press (¥] [+] (©) 800 to enter the payment amount. Press [+] 
0 to enter the future value of the mortgage. Press [+] 12 to enter the 
payments per year, which also sets the compounding periods per year 
to 12. Press [¥] [=] to select PMT:END. 





Press [4] [4] [4] [4] [4] to place the cursor on the PV prompt. Press 
[SOLVE] to solve for the present value. 





Cy a 
PMT: ila BEGIN 


Press [Y=] to display the parametric Y= editor. Turn off all stat plots. 


Press to define X1T as T. Press [¥] 9 [X.T.O.n)D] to 
define Y1T as bal(T). 


a Plotz Plots | 
.417 BT 
VirBbaltT> 


Applications 14-11 


Calculating Amortization (continued) 





Amortization Example: Calculating an Outstanding Loan Balance (continued) 
6. Press to display the window variables. Enter the values below. 


Tmin=0 Xmin=0 Ymin=0 
Tmax=360 Xmax=360 Ymax=125000 
Tstep=12 Xscl=50 Ysci=10000 


7. Press to draw the graph and activate the trace cursor. Press [>] and 
(«J to explore the graph of the outstanding balance over time. Press a 
number and then press to view the balance at a specific time T. 


Vip=baieTs 


Oa FESS BYES 





8. Press [TBLSET] and enter the values below. 
TbiStart=0 
ATbl=12 


9. Press [TABLE] to display the table of outstanding balances (Y1T). 


og 
oo 
oo 
oo 
oo 
og 





10. Press HHHMMOOODD to select G-T split-screen 
mode, in which the graph and table are displayed simultaneously. 


Press to display X1T (time) and Y1T (balance) in the table. 


H4I7=T Yiz=bal Kar] Yar 
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Calculating Interest Conversion 





Calculating an Interest Conversion 


Use the interest conversion functions (menu items B and C) to convert 
interest rates from an annual effective rate to a nominal rate (»Nom( ) or 
from a nominal rate to an annual effective rate (bEff( ). 


<7 


>Nom( 


>Nom( computes the nominal interest rate. effective rate and compounding 
periods must be real numbers. compounding periods must be >0. 


pNom(effective rate,compounding periods) 
bNome1S.37.43 
15.66 

rEff( 


»Eff( computes the effective interest rate. nominal rate and compounding 
periods must be real numbers. compounding periods must be >0. 


rEff(nominal rate,compounding periods) 


BEEP ites 1 7) 
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Finding Days between Dates/Defining Payment Method 


dbd( 


Use the date function dbd( (menu item D) to calculate the number of days 
between two dates using the actual-day-count method. datel and date2 can 
be numbers or lists of numbers within the range of the dates on the 
standard calendar. 


Note: Dates must be between the years 1950 through 2049. 
dbd(datel,date2) 
You can enter date and date2 in either of two formats. 


¢ MM.DDYY (United States) 
¢ DDMM.YY (Europe) 


The decimal placement differentiates the date formats. 


fees 12.3198,12. 4 
192) 
751.66 


Defining the Payment Method 


Pmt_End and Pmt_Bgn (menu items E and F) specify a transaction as an 
ordinary annuity or an annuity due. When you execute either command, the 
TVM Solver is updated. 


Pmt_End 


Pmt_End (payment end) specifies an ordinary annuity, where payments 
occur at the end of each payment period. Most loans are in this category. 
Pmt_End is the default. 


Pmt_End 


On the TVM Solver’s PMT:END BEGIN line, select END to set PMT to 
ordinary annuity. 


Pmt_Bgn 


Pmt_Bgn (payment beginning) specifies an annuity due, where payments 
occur at the beginning of each payment period. Most leases are in this 
category. 


Pmt_Bgn 


On the TVM Solver’s PMT:END BEGIN line, select BEGIN to set PMT to 
annuity due. 
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Using the TVM Variables 





FINANCE VARS Menu 


To display the FINANCE VARS menu, press >]. You can use 
TVM variables in TVM functions and store values to them on the home 


screen. 






—e 


Total number of payment periods 


2: 1% Annual interest rate 

3: PV Present value 

4: PMT Payment amount 

5; FV Future value 

6: P/Y Number of payment periods per year 
TESCHY. Number of compounding periods/year 


N, 1%, PV, PMT, FV 


N, 1%, PV, PMT, and FV are the five TVM variables. They represent the 
elements of common financial transactions, as described in the table above. 
1% is an annual interest rate that is converted to a per-period rate based on 
the values of P/Y and C/Y. 


P/Y and C/Y 


ENG 


P/Y is the number of payment periods per year in a financial transaction. 


C/Y is the number of compounding periods per year in the same 
transaction. 


When you store a value to P/Y, the value for C/Y automatically changes to 
the same value. To store a unique value to C/Y, you must store the value to 
C/Y after you have stored a value to P/Y. 
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The CBL/CBR Application 





The CBL/CBR application allows you to collect real world data. The TI-83 Plus 
comes with the CBL/CBR application already listed on the APPLICATIONS menu 


2). 


Steps for Running the CBL/CBR Application 


Follow these basic steps when using the CBL/CBR application. You may not have 
to do all of them each time. 


Select the CBL/CBR application. | Press 2, 





Press [ENTER]. 
INSTRUMENTS 


CBL/CBR™ 


Version 1.0 


PRESS AnY REY... 





CBL“CBR APP: 
peas Aee 

:DATA LOGGER 
3: RANGER 
4: QUIT 


Specify the data collection method.| Press 1, 2, or 3. 









Select options, if applicable. Highlight options or 
enter value and 
press [ENTER]. 
@ Ft. 
NS? Bt Off 

Collect the data. Select Go... or 
Follow directions, if applicable. START NOW. 

Press and 
Stop the data collection, if or 


necessary. Repeat these steps or 
exit the APPLICATIONS menu. 
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Selecting the CBL/CBR Application 


To use a CBL/CBR application, you need a CBL 2/CBL or CBR (as 
applicable), a TI-83 Plus, and a unit-to-unit link cable. 


1. Press [APPS]. ae 
: fi inance... 
:CBL“CBR 


2. Select 2:CBL/CBR to set up the : 
TI-83 Plus to use either of the TEXAS 
applications. An informational INSTRUMENTS 


screen appears first. CBL,/CBR*”’ 


version 1.0 


PRESS ANY REY... 


3. Press any key to continue tothe |CBL/CBR APP! 
next menu. 
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Data Collection Methods and Options 


Specifying the Data Collection Method from the CBL/CBR APP Menu 


With a CBL 2/CBL or CBR, you can collect data in one of three ways: 
GAUGE (har or meter), DATA LOGGER (a Temp-Time, Light-Time, 
Volt-Time, or Sonic-Time graph), or RANGER, which runs the RANGER 
program, the built-in CBR data collection program. 


The CBL/CBR APP menu contains the data collection methods. 


CBL/CBR APP; 

1: GAUGE Displays results as either a bar or meter. 

2: DATA LOGGER Displays results as a Temp-Time, Light-Time, 
Volt-Time, or Sonic-Time graph. 

3; RANGER Sets up and runs the RANGER program. 

4: QUIT Quits the CBL/CBR application. 


Note: CBL 2/CBL and CBR differ in that CBL 2/CBL allows you to collect data 
using one of several different probes including: Temp (Temperature), Light, Volt 
(Voltage), or Sonic. CBR collects data using only the built-in Sonic probe. You can 
find more information on CBL 2/CBL and CBR in their user manuals. 


Specifying Options for Each Data Collection Method 


After you select a data collection method from the CBL/CBR APP menu, a 
screen showing the options for that method is displayed. The method you 
choose, as well as the data collection options you choose for that method, 
determine whether you use the CBR or the CBL 2/CBL. Refer to the charts 
in the following sections to find the options for the application you are 
using. 


GAUGE 


The GAUGE data collection method lets you choose one of four different 
probes: temp, Light, Volt, or Sonic. 


1. Press (APPS) 2 ENTER). CBL/CER APP: 
2. Select 1:GAUGE. 





3. Select options. 
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When you select a probe option, all other options change accordingly. Use 
[>] and (4) to move between the probe options. To select a probe, highlight 
the one you want with the cursor keys, and then press [ENTER]. 







GAUGE Options (Defaults) 


[prose [tom [one [vor [Sono 


CEE eae ai a 
Hae ee oa 


Talia sa Cs nd ee een meee 
Units: °C or mW/c Volt m or Ft 
Gi m? 






Directions: 


iYPE 


The GAUGE data collection results are represented according to TYPE: Bar 


or Meter. Highlight the one you want with the cursor keys, and then press 
(ENTER). 


Bar Meter 


0 6 
4zz Heters o 419 Heters 4 
Reference #: Reference #: 





MIN and MAX 


MIN and MAX refer to the minimum and maximum UNIT values for the 
specified probe. Defaults are listed in the table on page 19. See the 


CBL 2/CBL and CBR guidebook for specific MIN/MAX ranges. Enter values 
using the number keys. 


UNITS 
The results are displayed according to the UNITS specified. To specify a 


unit measurement (Temp or Sonic probes only), highlight the one you want 


using the cursor keys, enter a value using the number keys, and then press 
(ENTER). 
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Data Collection Methods and Options (continued) 





DIRECTNS (Directions) 


If DIRECTNS=On, the calculator displays step-by-step directions on the 
screen, which help you set up and run the data collection. To select On or 
Off, highlight the one you want with the cursor keys, and then press (ENTER). 


With the Sonic data collection probe, if DIRECTNS=On, the calculator 
displays a menu screen before starting the application asking you to select 
1:CBL or 2:CBR. This ensures that you get the appropriate directions. Press 
1 to specify CBL 2/CBL or 2 to specify CBR. 


Data Collection Comments and Results 


To label a specific data point, press to pause the data collection. You 
will see a Reference#: prompt. Enter a number using the number keys. The 
calculator automatically converts the reference numbers and the 
corresponding results into list elements using the following list names (you 
cannot rename these lists): 


Comment Labels (X) Stored to: | Data Results (Y) Stored to: 


LTEMP 


LLIGHT 
LVOLT 
LDIST 





To see all elements in one of these lists, you can insert these lists into the 
List editor just as you would any other list. Access list names from the 
[LIST] NAMES menu. 


Note: These lists are only temporary placeholders for comment labels and data 
results for any particular probe. Therefore, every time you collect data and enter 
comments for one of the four probes, the two lists pertaining to that probe are 
overwritten with comment labels and data results from the most recently collected 
data.. 


If you want to save comment labels and data results from more than one 
data collection, copy all list elements that you want to save to a list with a 
different name. 


Also, the DATA LOGGER data collection method stores data results to the 
same list names, overwriting previously-collected data results, even those 
collected using the GAUGE data collection method. 
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DATA LOGGER 


ENG 


1. Press 2 (ENTER). 


2. Select 2:DATA LOGGER. j 





The DATA LOGGER data collection method lets you choose one of four 
different probes: Temp, Light, Volt, or Sonic. You can use the CBL 2/CBL 
with all probes; you can use the CBR only with the Sonic probe. 


When you select a probe option, all other options change accordingly. Use 
[>] and (4 to move between the probe options. To select a probe, highlight 
the one you want with the cursor keys, and then press [ENTER]. 


DATA LOGGER Options (Defaults) 
Temp Light Volt 





The DATA LOGGER data collection results are represented as a 
Temp-Time, Light-Time, Volt-Time, or Distance-Time graph. 


A Distance-Time graph in 
~ meters (Sonic probe). 
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Data Collection Methods and Options (continued) 


#SAMPLES 


#SAMPLES refers to how many data samples are collected and then 
graphed. For example, if #SAMPLES=99, data collection stops after the ggth 
sample is collected. Enter values using the number keys. 


INTRVL (SEC) 


INTRVL (SEC) specifies the interval in seconds between each data sample 
that is collected. For example, if you want to collect 99 samples and 
INTRVL=1, it takes 99 seconds to finish data collection. Enter values using 
the number keys. See the CBL 2/CBL or CBR guidebook for more 
information about interval limits. 


UNITS 


The results are displayed according to the UNITS specified. To specify a 
unit measurement (Temp or Sonic only), highlight the one you want using 
the cursor keys, and then press [ENTER]. 


PLOT 


You can specify whether you want the calculator to collect realtime 
(RealTme) samples, which means that the calculator graphs data points 
immediately as they are being collected, or you can wait and show the 
graph only after all data points have been collected (End). Highlight the 
option you want with the cursor keys, and then press [ENTER]. 


Ymin and Ymax 


To specify Ymin and Ymax values for the final graph, press to view 
the PLOT WINDOW screen. Use [4] and [*] to move between options. Enter 
Ymin and Ymax using the number keys. Press [QUIT] to return to the 
DATA LOGGER options screen. 


DIRECTNS (Directions) 


If DIRECTNS=On, the calculator displays step-by-step directions on the 
screen, which help you set up and run the data collection. To select On or 
Off, highlight the one you want with the cursor keys, and then press [ENTER]. 


With the Sonic data collection probe, if DIRECTNS=On, the calculator 
displays a menu screen before starting the application asking you to select 
1:CBL or 2:CBR. This ensures that you get the appropriate directions. Press 
1 to specify CBL 2/CBL or 2 to specify CBR. 
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Data Collection Results 


ENG 


The calculator automatically converts all collected data points into list 
elements using the following list names (you cannot rename the lists): 


Time Values (X) stored to: Data Results (Y) Stored to: 


LTTEMP LTEMP 
LTLGHT LLIGHT 


LTVOLT tVOLT 
LTDIST LDIST 





To see all elements in one of these lists, you can insert these lists into the 
List editor just as you would any other list. Access list names from the 
{[LIST] NAMES menu. 


Note: These lists are only temporary placeholders for data results for any particular 
probe. Therefore, every time you collect data for one of the four probes, the list 
pertaining to that probe is overwritten with data results from the most recently 
collected data. 


If you want to save data results from more than one data collection, copy 
all list elements that you want to save to a list with a different name. 


Also, the GAUGE data collection method stores data results to the same list 
names, overwriting previously-collected data results, even those collected 
using the DATA LOGGER data collection method. 
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Data Collection Methods and Options (continued) 





RANGER 


Selecting the RANGER data collection method runs the CBR RANGER 
program, a customized program especially for the TI-83 Plus that makes it 
compatible with the CBR. When the collection process is halted, the CBR 
RANGER is deleted from RAM. To run the CBR RANGER program again, 
press and select the CBL/CBR application. 


Note: The Ranger data collection method only uses the Sonic probe. 


1. Press [APPS) 2 [ENTER]. CBL/CBR APP: 
2. Select 3:RANGER. a BEE oGcER 


eos 
= QUIT 





3. Press [ENTER]. TEXAS INSTRUMENTS 


RANGER (¥1.003 


PRESS CENTER] 


4. Select options. 





For detailed information about the RANGER program as well as option 
explanations, see the Getting Started with CBR™ guidebook. 
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Starting Data Collection 





Collecting the Data 


ENG 


After you specify all of the options for your data collection method, select 
the Go option from the GAUGE or DATA LOGGER options screen. If you 
are using the RANGER data collection method, select 1:SETUP/SAMPLE 
from the MAIN menu, and then START NOW. 


e If DIRECTNS=Off, GAUGE and DATA LOGGER data collection begin 
immediately. 
¢ IfDIRECTNS=On, the calculator displays step-by-step directions. 


If PROBE=Sonic, the calculator first displays a menu screen asking you to 
select 1:CBL or 2:CBR. This ensures that you get the appropriate 
directions. Press 1 to specify CBL 2/CBL or 2 to specify CBR. 


If you select START NOW from the MAIN menu of the RANGER data 
collection method, the calculator displays one directions screen. Press 
to begin data collection. 
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Stopping Data Collection 





To stop the GAUGE data collection method, press on the TI-83 Plus. 


The DATA LOGGER and RANGER data collection methods stop after the 
specified number of samples have been collected. To stop them before this 
happens: 


1. Press (ON) on the TI-83 Plus. 


2. Press on the CBR, on the CBL 2, or on the 
CBL. 


To exit from the GAUGE or DATA LOGGER option menus without 
beginning data collection, press [quit]. 


To exit from the RANGER option menu without beginning data collection, 
select MAIN menu. Select 6:QUIT to return to the CBL/CBR APP menu. 


Press 4:QUIT from the CBL/CBR APP menu to return to the TI-83 Plus 
Home screen. 
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CATALOG, Strings, 
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Browsing the TI-83 Plus CATALOG 





What Is the CATALOG? 


The CATALOG is an alphabetical list of all functions and instructions on the 

TI-83 Plus. You also can access each CATALOG item from a menu or the 

keyboard, except: 

¢ The six string functions (page 15-6) 

¢ The six hyperbolic functions (page 15-10) 

¢ The solve( instruction without the equation solver editor (Chapter 2) 

¢ The inferential stat functions without the inferential stat editors 
(Chapter 13) 


Note: The only CATALOG programming commands you can execute from the 
home screen are GetCalc(, Get(, and Send(. 


Selecting an Item from the CATALOG 


To select a CATALOG item, follow these steps. 
l. Press [CATALOG] to display the CATALOG. 





The > in the first column is the selection cursor. 


2. Press [¥] or [4] to scroll the CATALOG until the selection cursor points 
to the item you want. 


¢ To jump to the first item beginning with a particular letter, press 
that letter; alpha-lock is on. 


* Items that begin with a number are in alphabetical order according 
to the first letter after the number. For example, 2-PropZTest( is 
among the items that begin with the letter P. 


* Functions that appear as symbols, such as +, “1, <, and ¥ (, follow 
the last item that begins with Z. To jump to the first symbol, !, press 
[6]. 


3. Press to paste the item to the current screen. 


[abs rq | | 


Tip: From the top of the CATALOG menu, press [-] to move to the bottom. From the 
bottom, press [+] to move to the top. 
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Entering and Using Strings 





What Is a String? 


A string is a sequence of characters that you enclose within quotation 
marks. On the TI-83 Plus, a string has two primary applications. 


It defines text to be displayed in a program. 
It accepts input from the kéyboard in a program. 


Characters are the units that you combine to form a string. 


Count each number, letter, and space as one character. 

Count each instruction or function name, such as sin( or cos(, as one 
character; the TI-83 Plus interprets each instruction or function name 
as one character. 


Entering a String 
To enter a string on a blank line on the home screen or in a program, follow 
these steps. 
1. Press ["] to indicate the beginning of the string. 
2. Enter the characters that comprise the string. 
e Use any combination of numbers, letters, function names, or 
instruction names to create the string. 
e Toenterablank space, press [.]. 
e To enter several alpha characters in a row, press [A-LOCK] to 
activate alpha-lock. 
3. Press [""] to indicate the end of the string. 
"string" 
4, Press [ENTER]. On the home screen, the string is displayed on the next 


line without quotations. An ellipsis (...) indicates that the string 
continues beyond the screen. To scroll the entire string, press D] and 


(4. 


"ABCO 1234 EFGH 
sore" 
ABCD 1234 EFGH ... 


Note: Quotation marks do not count as string characters. 


ENG 
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Storing Strings to String Variables 





String Variables 


The TI-83 Plus has 10 variables to which you can store strings. You can use 
string variables with string functions and instructions. 


To display the VARS STRING menu, follow these steps. 
1. Press to display the VARS menu. Move the cursor to 7:String. 


By 
3: 
dt 
oS: 
Bt 


2. 
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Storing a String to a String Variable 


To store a string to a string variable, follow these steps. 


ile 


2 
3. 
4 


Press ["], enter the string, and press ["]. 
Press [ST09]. 
Press 7 to display the VARS STRING menu. 


Select the string variable (from Str1 to Str9, or Str0) to which you want 
to store the string. 





The string variable is pasted to the current cursor location, next to the 
store symbol (>). 


Press [ENTER] to store the string to the string variable. On the home 
screen, the stored string is displayed on the next line without quotation 
marks. 


“REEEOYS5tr2 
HELLO 


Displaying the Contents of a String Variable 


To display the contents of a string variable on the home screen, select the 
string variable from the VARS STRING menu, and then press [ENTER]. The 
string is displayed. 


Rete | 
HELLO 
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String Functions and Instructions in the CATALOG 





Displaying String Functions and Instructions in the CATALOG 


String functions and instructions are available only from the CATALOG. 
The table below lists the string functions and instructions in the order in 
which they appear among the other CATALOG menu items. The ellipses in 
the table indicate the presence of additional CATALOG items. 


CATALOG 


EqubString( Converts an equation to a string. 
expr ( Converts a string to an expression. 


inString( Returns a character’s place number. 
length( Returns a string’s character length. 


String>Equ( Converts a string to an equation. 
sub( Returns a string subset as a string. 





+ (Concatenation) 
To concatenate two or more strings, follow these steps. 
1. Enter string1, which can be a string or string name. 
2. Press [4]. 


3. Enter string2, which can be a string or string name. If necessary, press 
and enter string3, and so on. 


Stringl+string2+string3. .. : 
4. Press to display the strings as a single string. 
"HIJK "3Strel: Str 


i+"LMNOP" 
HIJK LMNOP 


Selecting a String Function from the CATALOG 


To select a string function or instruction and paste it to the current screen, 
follow the steps on page 15-2. 
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a a EPS 


EqupString( 


EqupString( converts to a string an equation that is stored to any VARS 
Y-VARS variable. Yn contains the equation. Strn (from Str1 to Str9, or Str0) 
is the string variable to which you want the equation to be stored as a 
string. 


“2 


Equ>String(Yn,Strn) 





expr( 


expr( converts the character string contained in string to an expression 
and executes it. string can be a string or a string variable. 


expr(string) 

a eee 
exer CStr134A 
A 


expr c"14+2+Ke"5 





InString( 


inString( returns the character position in string of the first character of 
substring. string can be a String or a string variable. start is an optional 
character position at which to start the search; the default is 1. 


inString(string,substring|[,start]) 


inString< PORSTU 
Ws YSTUND 


4 
inString? "ABCABC 


"5 "ABC", 43 





Note: If string does not contain substring, or start is greater than the length of 
string, inString( returns 0. 
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String Functions and Instructions in the CATALOG (continued) 





length( 


length( returns the number of characters in string. string can be a string or 
string variable. 


Note: An instruction or function name, such as sin( or cos(, counts as one 
character. 


length(string) 
“Wareo tS Gt 
La 


Wes 
length¢Strl) 





String>Equ( 


String>Equ( converts string into an equation and stores the equation to Yn. 
string can be a string or string variable. String>Equ( is the inverse of 
Equ>String(. 


String>Equ(string, Yn) 





siege pale 
StringrEsucStr2;, 
read 

Done 


Ploti Ploté Plot3 
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sub( 


sub( returns a string that is a subset of an existing string. string can bea 
string or a string variable. begin is the position number of the first 
character of the subset. length is the number of characters in the subset. 


sub(string,begin,length) ~~ 
Pigpluchia stro 
COEF 





subcStrs,4,.23 
DE 


Entering a Function to Graph during Program Execution 


ENG 


In a program, you can enter a function to graph during program execution 
using these commands. 


PROGRAM: INPUT 
tIneut "ENTRY="; 


Stros 

> StringrEaucStrs 
Pee 

:DisrPGrarh 


Peron I HPUT 
ENTRY=348 








Note: When you execute this program, enter a function to store to Y3 at the 
ENTRY= prompt. 
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Hyperbolic Functions in the CATALOG 





Hyperbolic Functions 


The hyperbolic functions are available only from the CATALOG. The table 
below lists the hyperbolic functions in the order in which they appear 
among the other CATALOG menu items. The ellipses in the table indicate 
the presence of additional CATALOG items. 


CATALOG 
cosh( Hyperbolic cosine 
cosh 1( Hyperbolic arccosine 
sinh( Hyperbolic sine 
sinh 1( Hyperbolic arcsine 
tanh( Hyperbolic tangent 


tanh+( Hyperbolic arctangent 





sinh(, cosh(, tanh( 


sinh(, cosh(, and tanh( are the hyperbolic functions. Each is valid for real 
numbers, expressions, and lists. 


sinh(value) 





cosh(value) 
tanh(value) 
s @95385 
cosht{. 252.02 1} 
flor loleie ie. 


sinh'(, cosh 1(, tanh'1( 


sinh ‘(is the hyperbolic arcsine function. cosh'1( is the hyperbolic 
arccosine function. tanh’'( is the hyperbolic arctangent function. Each is 
valid for real numbers, expressions, and lists. 


sinh '(value) 
cosh '(value) 
sinh '(value) 
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Getting Started: Volume of a Cylinder 





Getting Started is a fast-paced introduction. Read the chapter for details. 


A program is a set of commands that the TF83 Plus executes sequentially, as if 
you had entered them from the keyboard. Create a program that prompts for the 
radius R and the height H of a cylinder and then computes its volume. 


1. Press [>] D] to display the PRGM NEW EXEC EDIT (Blah 
menu. iAiCreate New 


2. Press to select 1:Create New. The Name= 
prompt is displayed, and alpha-lock is on. Press 
[C] [Y] (L] [1] [N] [0] [€] (R], and then press to 
name the program CYLINDER. 


You are now in the program editor. The colon 
(: ) in the first column of the second line 
indicates the beginning of a command line. 


3. Press (] 2 to select 2:Prompt from the 
PRGM I/O menu. Prompt is copied to the 
command line. Press [R] GJ [H] to 
enter the variable names for radius and height. 
Press [ENTER]. 





PROGRAM: CYLINDER 
PARE NR R>H 






4. Press [2nd) [1] [R] [H] 
[Vv] to enter the expression nR?H 
and store it to the variable V. 


PROGRAM: CYLINDER 
=Promet RH 
*mREHF¥ 
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5. Press D>] 3 to select 3:Disp from the 


PRGM |/O menu. Disp is pasted to the command 
line. Press (2nd) [A-LOCK] [""] [V] [0] [L] [U] [M] 
(E)(-] (4) (s} ("] G) [V] to set 
up the program to display the text VOLUME IS 
on one line and the calculated value of V on the 
next. a 


. Press [QUIT] to display the home screen. 


7. Press to display the PRGM EXEC menu. 


The items on this menu are the names of stored 
programs. 


. Press to paste prgmCYLINDER to the 
current cursor location. (If CYLINDER is not 
item 1 on your PRGM EXEC menu, move the 
cursor to CYLINDER before you press [ENTER].) 


Press to execute the program. Enter 1.5 
for the radius, and then press [ENTER]. Enter 3 for 
the height, and then press [ENTER]. The text 
VOLUME IS, the value of V, and Done are 
displayed. 


Repeat steps 7 through 9 and enter different 
values for R and H. 


ENG 





i 





, EDIT WHEW 
LYLINDER 





PramCYLIHDERS 





Pra anmc¥YLINDER 
R=" a a 











21.270575641 
Done 
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Creating and Deleting Programs 





What Is a Program? 


A program is a set of one or more command lines. Each line contains one 
or more instructions. When you execute a program, the TI-83 Plus performs 
each instruction on each command line in the same order in which you 
entered them. The number and size of programs that the TI-83 Plus can 
store is limited only by available memory. 

Creating a New Program 
To create a new program, follow these steps. 


1. Press [4] to display the PRGM NEW menu. 
EXEC EDIT (@laf 
iAiCreate New 

2. Press to select 1:Create New. The Name= prompt is displayed, 
and alpha-lock is on. 


3. Press a letter from A to Z or @ to enter the first character of the new 
program name. 


Note: A program name can be one to eight characters long. The first 
character must be a letter from A to Z or 8. The second through eighth 
characters can be letters, numbers, or 0. 


4. Enter zero to seven letters, numbers, or 6 to complete the new program 
name. 


5. Press [ENTER]. The program editor is displayed. 
6. Enter one or more program commands (page 16-6). 


7. Press [QUIT] to leave the program editor and return to the home 
screen. 


Managing Memory and Deleting a Program 


To check whether adequate memory is available for a program you want to 
enter: 


1. Press [MEM] to display the MEMORY menu. 


2. select 2:Mem Mgmt/Del to display the MEMORY 
MANAGEMENT/DELETE menu (Chapter 18). 


3. Select 7:Prgm to display the PRGM editor. 





RAM FREE 24796 
ARC FREE 136832 
*PROGRAM1 28 







» PROGRAM2 Ze 
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The TI-83 Plus expresses memory quantities in bytes. 


You can increase available memory in one of two ways. You can delete one 
or more programs or you can archive some programs. 


To increase available memory by deleting a specific program: 


1. Press [MEM] and then select 2:Mem Mgmt/Del from the MEMORY 
menu. 


ut 

1 Mdomt-Del... 

r Entries 

AllLists 
Rees 
there ve 


A 
Wi 
T 


OGR 
» PROGRAMNZ 





3. Press [4] and [+] to move the selection cursor (>) next to the program 
you want to delete, and then press [DEL]. The program is deleted from 
memory. 


Note: You will receive a message asking you to confirm this delete action. Select 
2:yes to continue. 


To leave the PRGM editor screen without deleting anything, press 
[QUIT], which displays the home screen. 


To increase available memory by archiving a program: 


1. Press [MEM] and then select 2:Mem Mgmt/Del from the MEMORY 
menu. 


Select 2:Mem Mgmt/Del to display the MEM MGMT/DEL menu. 
3. Select 7:Prgm... to display the PRGM menu. 





4. Press to archive the program. An asterisk will appear to the left 
of the program to indicate it is an archived program. 


To unarchive a program in this screen, put the cursor next to the 
archived program and press [ENTER]. The asterisk will disappear. 


Note: Archive programs cannot be edited or executed. In order to edit or execute an 
archived program, you must first unarchive it. 
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Entering Command Lines and Executing Programs 





Entering a Program Command Line 


You can enter on a command line any instruction or expression that you 
could execute from the home screen. In the program editor, each new 
command line begins with a colon. To enter more than one instruction or 
expression on a single command line, separate each with a colon. 


Note: A command line can be longer than the screen is wide; long command 
lines wrap to the next screen line. 


While in the program editor, you can display and select from menus. You 
can return to the program editor from a menu in either of two ways. 


e Select a menu item, which pastes the item to the current command line. 
* Press [CLEAR]. 


When you complete a command line, press [ENTER]. The cursor moves to the 
next command line. 


Programs can access variables, lists, matrices, and strings saved in 
memory. If a program stores a new value to a variable, list, matrix, or 
string, the program changes the value in memory during execution. 


You can call another program as a subroutine (page 16-16 and page 16-23). 


Executing a Program 


To execute a program, begin on a blank line on the home screen and follow 
these steps. 


1. Press to display the PRGM EXEC menu. 


2. Select a program name from the PRGM EXEC menu (page 16-8). 
prgmname is pasted to the home screen (for example, 
prgmCYLINDER). 


3. Press to execute the program. While the program is executing, 
the busy indicator is on. 


Last Answer (Ans) is updated during program execution. Last Entry is not 
updated as each command is executed (Chapter 1). 


The TI-83 Plus checks for errors during program execution. It does not 
check for errors as you enter a program. 


Breaking a Program 


To stop program execution, press (ON). The ERR:BREAK menu is displayed 


¢ Toreturn to the home screen, select 1:Quit. 
¢ Togo where the interruption occurred, select 2:Goto. 
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Editing Programs 





Editing a Program 
To edit a stored program, follow these steps. 
1. Press [>] to display the PRGM EDIT menu. 


2. Select a program name from the PRGM EDIT menu (page 16-8). Up to 
the first seven lines of the program are displayed. 


Note: The program editor does not display a ¥ to indicate that a program 
continues beyond the screen. 


3. Edit the program command lines. 


¢ Move the cursor to the appropriate location, and then delete, 
overwrite, or insert. 

e Press to clear all program commands on the command line 
(the leading colon remains), and then enter a new program 
command. 


Tip: To move the cursor to the beginning of a command line, press [2nd] [J; to move 
to the end, press (>). To scroll the cursor down seven command lines, press 
ALPHA] [x]. To scroll the cursor up seven command lines, press [ALPHA] [4]. 


Inserting and Deleting Command Lines 


To insert anew command line anywhere in the program, place the cursor 
where you want the new line, press [INS], and then press A 
colon indicates a new line. 


To delete a command line, place the cursor on the line, press to 
clear all instructions and expressions on the line, and then press to 
delete the command line, including the colon. 
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Copying and Renaming Programs 





Copying and Renaming a Program 


To copy all command lines from one program into a new program, follow 
steps 1 through 5 for Creating a New Program (page 16-4), and then follow 
these steps. 


1. Press [RCL]. Rel is displayed on the bottom line of the program 
editor in the new program (Chapter 1). 


2. Press (J to display the PRGM EXEC menu. 


3. Select aname from the menu. prgmname is pasted to the bottom line of 
the program editor. 


4, Press [ENTER]. All command lines from the selected program are copied 
into the new program. 


Copying programs has at least two convenient applications. 


e You can create a template for groups of instructions that you use 
frequently. 


¢ You can rename a program by copying its contents into a new program. 


Note: You also can copy all the command lines from one existing program to another 
existing program using RCL. 


Scrolling the PRGM EXEC and PRGM EDIT Menus 


The TI-83 Plus sorts PRGM EXEC and PRGM EDIT menu items 
automatically into alphanumerical order. Each menu only labels the first 10 
items using 1 through 9, then 0. 


To jump to the first program name that begins with a particular alpha 
character or 0, press [letter from A to Zor 6}. 


Tip: From the top of either the PRGM EXEC or PRGM EDIT menu, press [] to 
move to the bottom. From the bottom, press [¥] to move to the top. To scroll the 
cursor down the menu seven items, press [+]. To scroll the cursor up the 
menu seven items, press (4). 
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PRGM CTL (Control) Instructions 





PRGM CTL Menu 
To display the PRGM CTL (program control) menu, press from the 
program editor only. 
Ui ~« Creates a conditional test. 
2: Then Executes commands when If is true. 
3: Else Executes commands when If is false. 
4; For( Creates an incrementing loop. 
5: While Creates a conditional loop. 
6: Repeat Creates a conditional loop. 
7: End Signifies the end of a block. 
8: Pause Pauses program execution. 
9: Lbl Defines a label. 
0: Goto Goes to a label. 
A: IS>( Increments and skips if greater than. 
B: DS<( Decrements and skips if less than. 
C: Menu( Defines menu items and branches. 
D: prgm Executes a program as a subroutine. 
E: Return Returns from a subroutine. 
F: Stop Stops execution. 
G: DelVar Deletes a variable from within program. 
H: GraphStyle( Designates the graph style to be drawn. 


These menu items direct the flow of an executing program. They make it 
easy to repeat or skip a group of commands during program execution. 
When you select an item from the menu, the name is pasted to the cursor 
location on a command line in the program. 


To return to the program editor without selecting an item, press (CLEAR). 


Controlling Program Flow 


Program control instructions tell the TI-83 Plus which command to execute 
next in a program. If, While, and Repeat check a defined condition to 
determine which command to execute next. Conditions frequently use 
relational or Boolean tests (Chapter 2), as in: 


If A<7:A+13A 
or 
If N=1 and M=1:Goto Z 
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PRGM CTL (Control) Instructions (continued) 


Use If for testing and branching. If condition is false (zero), then the 
command immediately following If is skipped. If condition is true 


(nonzero), then the next command is executed. If instructions can be 
nested. 


:If condition 
:command (if true) 
command 


> "A IS"5A 





2 
2 


If-Then 


Then following an If executes a group of commands if condition is true 
(nonzero). End identifies the end of the group of commands. 

:If condition 

:Then 

:command (if true) 

:command (if true) 

:End 

:command 


Program Output 
PromTEstT 





*Disre #2 
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If-Then-Else 


For( 


ENG 


Else following If-Then executes a group of commands if condition is false 
(zero). End identifies the end of the group of commands. 


:If condition 

:Then a 
:command (if true) 

scommand (if true) 

:Else 

:command (if false) 
:command (if false) 

:End 

:command 





[:Dise €X, V3 | 


For( loops and increments. It increments variable from begin to end by 
increment. increment is optional (default is 1) and can be negative 
(end<begin). end is a maximum or minimum value not to be exceeded. End 
identifies the end of the loop. For( loops can be nested. 


:For(variable,begin,end[,increment}) 
:command (while end not exceeded) 
:command (while end not exceeded) 
:End 

command 


Program Output 
PROGRAM: Se he FroamSGUARE 










*For¢A,8,8; a) 
:Dise Aé 4 
End 16 
36 

64 

Done 
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PRGM CTL (Control) Instructions (continued) 


While 


While performs a group of commands while condition is true. condition is 
frequently a relational test (Chapter 2). condition is tested when While is 
encountered. If condition is true (nonzero), the program executes a group 
of commands. End signifies the end of the group. When condition is false 
(zero), the program executes each command following End. While 
instructions can be nested. 


:While condition 

scommand (while condition is true) 
:command (while condition is true) 
:End 

scommand 


Program 





= 
= 
= 
+e 
od 
H 
“ 
oO 





J+ 
I 
E 
0 


Repeat 


Repeat repeats a group of commands until condition is true (nonzero). It is 
similar to While, but condition is tested when End is encountered; 
therefore, the group of commands is always executed at least once. Repeat 
instructions can be nested. 


:Repeat condition 

:command (until condition is true) 
:command (until condition is true) 
:End 

scommand 





PROGRAM: RLOOP 
H+] 


:H4+J 
tRereat [26 
13J 
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End 


Pause 


ENG 


End identifies the end of a group of commands. You must include an End 
instruction at the end of each For(, While, or Repeat loop. Also, you must 
paste an End instruction at the end of each If-Then group and each 
If-Then-Else group. 


Pause suspends execution of the program so that you can see answers or 
graphs. During the pause, the pause indicator is on in the top-right corner. 
Press [ENTER] to resume execution. 


e Pause without a value temporarily pauses the program. If the 
DispGraph or Disp instruction has been executed, the appropriate 
screen is displayed. 


¢ Pause with value displays valwe on the current home screen. value can 
be scrolled. 


Pause [value] 


Program 


PROGRAM PAUSE 
: 164% 

s nee OM ayy 
:Oise nye 3 
Pause 
:OisreGrarh 
>Pause 

:Oise 












PromPAUSeE 
ae 
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PRGM CTL (Control) Instructions (continued) 


LbI, Goto 


IS>( 





LbI (label) and Goto (go to) are used together for branching. 


LbI specifies the label for a command. label can be one or two characters 
(A through Z, 0 through 99, or 6). 


Lbl label 


Goto causes the program to branch to label when Goto is encountered. 


Goto label 





IS>( (increment and skip) adds 1 to variable. If the answer is > value 
(which can be an expression), the next command is skipped; if the answer 
is < value, the next command is executed. variable cannot be a system 
variable. 


1IS>(variable,value) 
:command (if answer < value) 
:command (if answer > value) 


if 
= IS>CA,6>2 

*Dise "NOT > 6" 
‘Dise "> 6" 





Note: IS>( is not a looping instruction. 
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DS<( 


DS<( (decrement and skip) subtracts 1 from variable. If the answer is 

< value (which can be an expression), the next command is skipped; if the 
answer is 2 value, the next command is executed. variable cannot be a 
system variable. 


:DS<(variable,value) 
:command (if answer = value) 
:command (if answer < value) 


“7 





LSP 6 
?Disre "NOT > 6" 


Note: DS<( is not a looping instruction. 





Menu( 


Menu( sets up branching within a program. If Menu( is encountered during 
program execution, the menu screen is displayed with the specified menu 
items, the pause indicator is on, and execution pauses until you select a 
menu item. 


The menu title is enclosed in quotation marks (" ). Up to seven pairs of 
menu items follow. Each pair comprises a text item (also enclosed in 
quotation marks) to be displayed as a menu selection, and a label item to 
which to branch if you select the corresponding menu selection. 


Menu("title","text1",label1,"text2",label2, . . .) 
Output 





CE 
SEWJEIGHTED DICE 





The program above pauses until you select 1 or 2. If you select 2, for 
example, the menu disappears and the program continues execution at 
Lbi B. 
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PRGM CTL (Control) Instructions (continued) 





prgm 
Use prgm to execute other programs as subroutines (page 16-23). When 
you select prgm, it is pasted to the cursor location. Enter characters to 
spell a program name. Using prgm is equivalent to selecting existing 
programs from the PRGM EXEC menu; however, it allows you to enter the 
name of a program that you have not yet created. 
prgmname 
Note: You cannot directly enter the subroutine name when using RCL. You must 
paste the name from the PRGM EXEC menu (page 16-8). 

Return 
Return quits the subroutine and returns execution to the calling program 
(page 16-23), even if encountered within nested loops. Any loops are 
ended. An implied Return exists at the end of any program that is called as 
a subroutine. Within the main program, Return stops execution and returns 
to the home screen. 

Stop 
Stop stops execution of a program and returns to the home screen. Stop is 
optional at the end of a program. 

DelVar 
DelVar deletes from memory the contents of variable. 
DelVar variable 
PROGRAM: DELMATR 
>DelVar [A]@ 

GraphStyle( 
GraphStyle( designates the style of the graph to be drawn. function# is the 
number of the Y= function name in the current graphing mode. graphstyle 
is anumber from 1 to 7 that corresponds to the graph style, as shown 
below. 
1 =". (line) 5 = +! (path) 
2 = 4 (thick) 6 = i (animate) 
3 = 4 (shade above) 7 =, (dot) 
4 =k (shade below) 
GraphStyle(function#,graphstyle) 
For example, GraphStyle(1,5) in Func mode sets the graph style for Y1 to 4! 
(path; 5). 
Not all graph styles are available in all graphing modes. For a detailed 
description of each graph style, see the Graph Styles table in Chapter 3. 
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PRGM I/O (Input/Output) Instructions 


PRGM I/O Menu 


To display the PRGM I/O (program input/output) menu, press >) from 
within the program editor only. 







Enters a value or uses the cursor. 


2 Prompts for entry of variable values. 

33 Displays text, value, or the home screen. 
4: DispGraph Displays the current graph. 

5: DispTable Displays the current table. 

6: Output( Displays text at a specified position. 

7: getKey Checks the keyboard for a keystroke. 

8: ClrHome Clears the display. 

9: CIrTable Clears the current table. 

0: GetCalc( Gets a variable from another TI-83 Plus. 
A: Get ( Gets a variable from CBL 2/CBL or CBR. 
B: Send( Sends a variable to CBL 2/CBL or CBR. 


These instructions control input to and output from a program during 
execution. They allow you to enter values and display answers during 
program execution. 


To return to the program editor without selecting an item, press (CLEAR). 


Displaying a Graph with Input 





Input without a variable displays the current graph. You can move the free- 
moving cursor, which updates X and Y (and R and @ for PolarGC format). 
The pause indicator is on. Press to resume program execution. 


Output 
lferomG INPUTS 


Input 


:Disre #¥ 
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PRGM 1/0 (Input/Output) Instructions (continued) 


Storing a Variable Value with Input 


Input with variable displays a ? (question mark) prompt during execution. 
variable may be a real number, complex number, list, matrix, string, or Y= 
function. During program execution, enter a value, which can be an 
expression, and then press [ENTER]. The value is evaluated and stored to 
variable, and the program resumes execution. 


Input [variable] 


You can display text or the contents of Strn (a string variable) of up to 16 
characters as a prompt. During program execution, enter a value after the 
prompt and then press [ENTER]. The value is stored to variable, and the 
program resumes execution. 


Input ["Zext" variable] 
Input [Strn,variable] 





Program 


PROGRAM: HINPUT 
:Inreut A 

= Inrut La 
tIneut "Yi="s V4 
=Ineut "DATA="3 2 
DATA 


:Oisre YicAd 






Output 
[EgSrHINPUT | 
ae 


?t1, 2,3) 
Vist Ke" 
DATA=<4;5;63 






















=Disre Yic¢lid> 4 6 83 
hala) alee alee 
[;Dise Vie LATA) | Done 





Note: When a program prompts for input of lists and Yn functions during execution, 
you must include the braces ( {} ) around the list elements and quotation marks (" ) 
around the expressions. 
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Prompt 


During program execution, Prompt displays each variable, one at a time, 
followed by =?. At each prompt, enter a value or expression for each 
variable, and then press [ENTER]. The values are stored, and the program 
resumes execution. 


“_* 


Prompt variableA[,variableB,...,variable n] 


Program 
PROGRAM: WINDOW 






Ymin 
*Promet Ymax 





Note: Y= functions are not valid with Prompt. 


Displaying the Home Screen 


Disp (display) without a value displays the home screen. To view the home 
screen during program execution, follow the Disp instruction with a Pause 
instruction. 


Disp 


Displaying Values and Messages 


ENG 


Disp with one or more values displays the value of each. 
Disp [valueA,valueB,valueC,...,value n] 


¢ Ifvalue is a variable, the current value is displayed. 

¢ Ifvalwe is an expression, it is evaluated and the result is displayed on 
the right side of the next line. 

¢ If value is text within quotation marks, it is displayed on the left side of 
the current display line. > is not valid as text. 


PramA 
THE ANSWER IS 


1.5/7°0796327 
one 





If Pause is encountered after Disp, the program halts temporarily so you 
can examine the screen. To resume execution, press [ENTER]. 


Note: If a matrix or list is too large to display in its entirety, ellipses (...) are displayed 
in the last column, but the matrix or list cannot be scrolled. To scroll, use Pause 
value (page 16-13). 
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PRGM I/O (Input/Output) Instructions (continued) 


DispGraph 


DispGraph (display graph) displays the current graph. If Pause is 
encountered after DispGraph, the program halts temporarily so you can 
examine the screen. Press to resume execution. 


DispTable 


DispTable (display table) displays the current table. The program halts 
temporarily so you can examine the screen. Press to resume 
execution. 


Output( 


Output( displays text or valwe on the current home screen beginning at row 
(1 through 8) and column (1 through 16), overwriting any existing 
characters. 


Tip: You may want to precede Output( with ClrHome (page 16-21). 


Expressions are evaluated and values are displayed according to the 
current mode settings. Matrices are displayed in entry format and wrap to 
the next line. > is not valid as text. 


Output(row,column,"text") 
Output(row,column,value) 


JER: ANSWER: 
:Outeut¢5,; 12,639 Rene 





For Output( on a Horiz split screen, the maximum value for row is 4. 
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getKey 


getKey returns a number corresponding to the last key pressed, according 
to the key code diagram below. If no key has been pressed, getKey returns 
0. Use getKey inside loops to transfer control, for example, when creating 
video games. 





Note: [MATH], (MATRX], [PRGM], and [ENTER] were 
pressed during program execution. 





Note: You can press at any time during execution to break the program (page 
16-6). 


TI83 Plus Key Code Diagram 


(iy) G20 Gis) Gra) Gs) 


Seay El 
EX) Era Exe 
een 


(J) Cea) (a) Geos) [705] 





CirHome, CirTable 


ClirHome (clear home screen) clears the home screen during program 
execution. 


CirTable (clear table) clears the values in the table during program 
execution. 
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PRGM 1/0 (Input/Output) Instructions (continued) 


GetCalc( 


GetCalc( gets the contents of variable on another TI-83 Plus and stores it 
to variable on the receiving TI-83 Plus. variable can be a real or complex 
number, list element, list name, matrix element, matrix name, string, 

Y= variable, graph database, or picture. 


GetCalc(variable) 
Note: GetCalc( does not work between TI-82 and TI-83 Plus calculators. 


Get(, Send( 


Get( gets data from the Calculator-Based Laboratory™ (CBL 2™, CBL™ ) 
System or Calculator-Based Ranger™ (CBR™) and stores it to variable on 
the receiving TI-83 Plus. variable can be a real number, list element, list 
name, matrix element, matrix name, string, Y= variable, graph database, or 
picture. 


Get(variable) 


Note: If you transfer a program that references the Get( command to the TI-83 Plus 
from a TI-82, the TI-83 Plus will interpret it as the Get( described above. Use 
GetCalc( to get data from another TI-83 Plus. 


Send( sends the contents of variable to the CBL 2/CBL or CBR. You cannot 
use it to send to another TI-83 Plus. variable can be a real number, list 
element, list name, matrix element, matrix name, string, Y= variable, graph 
database, or picture. variable can be a list of elements. 


Send(variable) 


PROGRAM: GETSOUND 
:Send¢{3, .G8025, 
2?8;6,6;6,133 


?Get¢Li> 
*Get¢Lz2 


Note: You can access Get(, Send(, and GetCalc( from the CATALOG to execute 
them from the home screen (Chapter 15). 


Note: This program gets sound data and time in 
seconds from CBL 2/CBL. 
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Calling Other Programs as Subroutines 





Calling a Program from Another Program 


On the TI-83 Plus, any stored program can be called from another program 
as a Subroutine. Enter the name of the program to use as a Subroutine on a 
line by itself. 


You can enter a program name ona command line in either of two ways. 

e Press [PRGM] [4] to display the PRGM EXEC menu and select the name of 
the program (page 16-8). prgmname is pasted to the current cursor 
location on a command line. 

e Select prgm from the PRGM CTL menu, and then enter the program 
name (page 16-9). 


prgmname 
When prgmname is encountered during execution, the next command that 
the program executes is the first command in the second program. It 


returns to the subsequent command in the first program when it encounters 
either Return or the implied Return at the end of the second program. 


Program 
ea eae 








eromVOLCYL 
D=4 


62.983185387 
one 





PROG RAM: AREACIR 
0/723 
m2 3A 
>Return 


Notes about Calling Programs 


Variables are global. 


label used with Goto and Lb! is local to the program where it is located. 
label in one program is not recognized by another program. You cannot use 
Goto to branch to a label in another program. 


Return exits a subroutine and returns to the calling program, even if it is 
encountered within nested loops. 
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Running an Assembly Language Program 


You can run programs written for the TI-83 Plus in assembly language. 
Typically, assembly language programs run much faster and provide 
greater control than than the keystroke programs that you write with the 
built-in program editor. 


Note: Because an assembly langauge program has greater control over the 
calculator, if your assembly language program has error(s), it may cause your 
calculator to reset and lose all data, programs, and applications stored in memory. 


When you download an assembly language program, it is stored among the 
other programs as a PRGM menu item. You can: 


Transmit it using the TI-83 Plus communication link (Chapter 19). 
Delete it using the MEM MGMT DEL screen (Chapter 18). 


To run an assembly Program, the syntax is: Asm(assemblyprgmname) 


If you write an assembly language program, use the two instructions below 
from the CATALOG to identify and compile the program. 


Instructions Comments 

AsmComp(prgmASM1, Compiles an assembly language program 
prgmASM2) written in ASCII and stores the hex version 
AsmPrgm Identifies an assembly language program; 


must be entered as the first line of an 
assembly language program 


To compile an assembly program that you have written: 


1. 


Follow the steps for writing a program (16-4) but be sure to include 
AsmPrgm as the first line of your program. 


From the home screen, press [CATALOG] and then select AsmComp( 
to paste it to the screen 


Press to display the PRGM EXEC menu. 


Select the program you want to compile. It will be pasted to the home 
screen. 


Press [] and then select prgm from the CATALOG 

Key in the name you have chosen for the output program. 

Note: This name must be unique - not a copy of an existing program name. 
Press [)] to complete the sequence. 

The sequence of the arguments should be as follows: 
AsmComp(prgmASM1, prgmASM2) 

Press to compile your program and generate the output program. 
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Activities 17-1 


Comparing Test Results Using Box Plots 


Problem 


An experiment found a significant difference between boys and girls 
pertaining to their ability to identify objects held in their left hands, which are 
controlled by the right side of their brains, versus their right hands, which are 
controlled by the left side of their brains. The TI Graphics team conducted a 
similar test for adult men and women. 


The test involved 30 small objects, which participants were not allowed to 
see. First, they held 15 of the objects one by one in their left hands and 
guessed what they were. Then they held the other 15 objects one by one in 
their right hands and guessed what they were. Use box plots to compare 
visually the correct-guess data from this table. 


Correct Guesses 








ON ON ON 


— 
_ 





eS ae 
Cousot 


oa 





Procedure 


1. Press 5 to select 5:SetUpEditor. Enter list names WLEFT, 
WRGHT, MLEFT, and MRGHT, separated by commas. Press [ENTER]. The 
stat list editor now contains only these four lists. 


2. Press 1 to select 1:Edit. 


3. Enter into WLEFT the number of correct guesses each woman made 
using her left hand (Women Left). Press D] to move to WRGHT and enter 
the number of correct guesses each woman made using her right hand 
(Women Right). 


4. Likewise, enter each man’s correct guesses in MLEFT (Men Left) and 
MRGHT (Men Right). 


5. Press [STAT PLOT]. Select 1:Plot1. Turn on plot 1; define it as a 
modified box plot ‘O" that uses WLEFT. Move the cursor to the top line 


and select Plot2. Tun on plot 2; define it as a modified box plot that uses 
WRGHT. 
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Procedure (continued) 
6. Press [Y=]. Turn off all functions. 
7. Press (WINDOW). Set Xscl=1 and Yscl=0. Press 9 to select 


ENG 


10. 


1 


— 








9:ZoomStat. This adjusts the viewing window and displays the box 
plots for the women’s results. 


Press [TRACE]. 


Women’s left-hand data 
Women’s right-hand data 


Use [4] and DP] to examine minX, Q1, Med, Q3, and maxX for each plot. 
Notice the outlier to the women’s right-hand data. What is the median 
for the left hand? For the right hand? With which hand were the women 
more accurate guessers, according to the box plots? 


Examine the men’s results. Redefine plot 1 to use MLEFT, redefine plot 
2 to use MRGHT. Press [TRACE]. 

© Men's left-hand data 

© Men's right-hand data 


Press [4] and D] to examine minX, Q1, Med, Q3, and maxX for each plot. 
What difference do you see between the plots? 


Compare the left-hand results. Redefine plot 1 to use WLEFT, redefine 
plot 2 to use MLEFT, and then press to examine minX, Q1, Med, 
Q3, and maxX for each plot. Who were the better left-hand guessers, 
men or women? 


. Compare the right-hand results. Define plot 1 to use WRGHT, define plot 2 


to use MRGHT, and then press to examine minX, Q1, Med, Q3, and 
maxX for each plot. Who were the better right-hand guessers? 


In the original experiment boys did not guess as well with right hands, 
while girls guessed equally well with either hand. This is not what our 
box plots show for adults. Do you think that this is because adults have 
learned to adapt or because our sample was not large enough? 
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Graphing Piecewise Functions 





Problem 


The fine for speeding on a road with a speed limit of 45 kilometers per hour 
(kph) is 50; plus 5 for each kph from 46 to 55 kph; plus 10 for each kph 
from 56 to 65 kph; plus 20 for each kph from 66 kph and above. Graph the 
piecewise function that describes the cost of the ticket. 


The fine (Y) as a function of kilometers per hour (X) is: 


vee) =< Xs 45 

Y=50+ 5 (KX - 45) 45 <X< 55 

Y =50+5* 10 + 10 (X - 55) 55 < X< 65 

Y=50+5* 10+ 10 * 10 + 20 (X - 65) 65 < X 
Procedure 


1. Press [MODE]. Select Func and the default settings. 


2. Press (Y=). Turn off all functions and stat plots. Enter the Y= function to 
describe the fine. Use the TEST menu operations to define the 
piecewise function. Set the graph style for Y1 to °. (dot). 


Ploti Flot Flotz 





3. Press and set Xmin=-2, Xscl=10, Ymin=-5, and Yscl=10. Ignore 
Xmax and Ymax; they are set by AX and AY in step 4. 


4. Press [QUIT] to return to the home screen. Store 1 to AX, and then 
store 5 to AY. AX and AY are on the VARS Window X/Y secondary menu. 
AX and AY specify the horizontal and vertical distance between the 
centers of adjacent pixels. Integer values for AX and AY produce nice 
values for tracing. 


5. Press to plot the function. At what speed does the ticket exceed 
250? 





VIECSO+SCH-4E NYS SHINS 
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Graphing Inequalities 





Problem 


Graph the inequality 0.4X3 - 3X + 5 < 0.2X + 4. Use the TEST menu operations 
to explore the values of X where the inequality is true and where it is false. 


Procedure Be 


1. Press [MODE]. Select Dot, Simul, and the default settings. Setting Dot 
mode changes all graph style icons to “. (dot) in the Y= editor. 


2. Press [Y=]. Turn off all functions and stat plots. Enter the left side of the 
inequality as Y4 and the right side as Y5. 


Vu. 4h*S-SK+S 
“We. 2xt+4 

“Ves 

“Mes 


3. Enter the statement of the inequality as Y6. This function evaluates to 1 
if true or 0 if false. 





My 44*S-Sat5 
“Yeh. eats 
sev aS Vel 





4, Press 6 to graph the inequality in the standard window. 


5. Press [=] [=] to move to Y6. Then press [4] and [>] to trace the 
inequality, observing the value of Y. 


4=.63829787 





6. Press [Y=]. Turn off Y4, Y5, and Y6. Enter equations to graph only the 
inequality. 


Mus, 4h 3-3X+5 
“Mex okt 





7. Press [TRACE]. Notice that the values of Y7 and Y8 are zero where the 
inequality is false. 


YE=YeriS 





H=71.48936e v= H="L.48936e Iv=0 
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Solving a System of Nonlinear Equations 


Problem 


Using a graph, solve the equation X? - 2X = 2cos(X). Stated another way, 
solve the system of two equations and two unknowns: Y = X8-2XK and Y = 
2cos(X). Use ZOOM factors to control the decimal places displayed on the 


graph. 


Procedure 


1. Press [MObE). Select the default mode settings. Press [Y=]. Turn off all 
functions and stat plots. Enter the functions. 


SYWobH 3-24 
SYobzcos (Ho 


2. Press 4 to select 4:ZDecimal. The display shows that two 
solutions may exist (points where the two functions appear to 
intersect). 


3. Press (>] 4 to select 4:SetFactors from the ZOOM MEMORY 
menu. Set XFact=10 and YFact=10. 


4. Press 2 to select 2:Zoom In. Use [4], [>], [4], and [=] to move the 
free-moving cursor onto the apparent intersection of the functions on 
the right side of the display. As you move the cursor, notice that the X 
and Y values have one decimal place. 


5. Press to zoom in. Move the cursor over the intersection. As you 
move the cursor, notice that now the X and Y values have two decimal 
places. 


6. Press to zoom in again. Move the free-moving cursor onto a point 
exactly on the intersection. Notice the number of decimal places. 


7. Press [CALC] 5 to select 5:intersect. Press to select the first 
curve and to select the second curve. To guess, move the trace 


cursor near the intersection. Press [ENTER]. What are the coordinates of 
the intersection point? 


Press 4 to select 4:ZDecimal to redisplay the original graph. 


9. Press [ZOOM]. Select 2:Zoom In and repeat steps 4 through 8 to explore 
the apparent function intersection on the left side of the display. 
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Using a Program to Create the Sierpinski Triangle 


Setting up the Program 


This program creates a drawing of a famous fractal, the Sierpinski Triangle, 
and stores the drawing to a picture. To begin, press (>]} >] 1. Name the 
program SIERPINS, and then press [ENTER]. The program editor is displayed. 


“9 


Program 

PROGRAM: SIERPINS 
:FnOff :ClrDraw 
:PlotsOff 
:AxesOff 
:0>Xmin:1>Xmax 
:0>Ymin:1>Ymax 
:rand>X:rand>Y 
:For(K,1,3000) 


_ Set viewing window. 


rrandoll + Beginning of For group. 


sIf Ns1/3 
:Then 


:  SX>X If/Then group 


2 ONY 

:End 

:If 1/3<N and Ns2/3 
:Then 


ADCOP) eX If/Then group. 


2 5(1+Y)OY 
:End 
SI1f 273<N 
:Then 


PRG LEX) eX If/Then group. 


2c eAl 
:End 
:Pt-On(X,Y) Draw point. 


:End End of For group. 
:StorePic 6 Store picture. 


After you execute the program above, you can recall and display the picture 


with the instruction RecallPic 6. 
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Graphing Cobweb Attractors 





Problem 
Using Web format, you can identify points with attracting and repelling 
behavior in sequence graphing. 

Procedure 


1. Press [MODE]. Select Seq and the default mode settings. Press 
[FORMAT]. Select Web format and the default format settings. 


2. Press [y=]. Clear all functions and turn off all stat plots. Enter the 
sequence that corresponds to the expression Y = K X(1-X). 


u(n)=Ku(n-1)(1-u(n-1)) 
u(nMin)=.01 


3. Press [QUIT] to return to the home screen, and then store 2.9 to K. 
4. Press [WINDOW]. Set the window variables. 


nMin=0 Xmin=0 Ymin=-.26 
nMax=10 Xmax=1 Ymax=1.1 
PlotStart=1 Xscl=1 Yscl=1 
PlotStep=1 


5. Press to display the graph, and then press [] to trace the 
cobweb. This is a cobweb with one attractor. 






U=hut-1)i-uln-1)) 





w=149 
R=.6687 8578 Y=.66878578 


6. Change K to 3.44 and trace the graph to show a cobweb with two 
attractors. 


7. Change K to 3.54 and trace the graph to show a cobweb with four 
attractors. 






U=Kuty-1)(1-utm-1)) 


m=14 
H=.61126693 Y=.BB4S5062 
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Using a Program to Guess the Coefficients 





Setting Up the Program 


This program graphs the function A sin(BX) with random integer 
coefficients between 1 and 10. Try to guess the coefficients and graph your 
guess as C sin(DX). The program continues until your guess is correct. 


Program 


PROGRAM: GUESS 
:PlotsOff :Func 
:FnOff :Radian 
:ClrHome 
:"Asin(BX)">Y1 
SG SiINIGD Xamon 2 
:GraphStyle(1,1) 
:GraphStyle(2,5) 
:FnOff 2 


:randInt(1,10)>A 
:randInt(1,10)>B 
:03C:03D 
:-2n>Xmin 
:2n>Xmax 
31/2>XsSCl 
:-10>Ymin 
:10>Ymax 

:1>Yscl 
:DispGraph 
:Pause 

:FnOn 2 

ello) Zé 

:Prompt C,D Prompt for guess. 
:DispGraph 

:Pause 

:If C=A 

SMEXd. Cliselti Gali SmOKes), 

:If C#A 

:Text(1,1,"C IS WRONG") 
:If D=B 

:Text(1,50,"D IS OK") 
:If DB 

:Text(1,50,"D IS WRONG") 
:DispGraph 

:Pause 

:1f C=A and D=B 

:Stop 

:Goto Z 


Define equations. 


Set line and path graph styles. 


Initialize coefficients. 


Set viewing window. 


LS 


Display graph. 


Display graph. 


Display results. 


Display graph. 


Quit if guesses are correct. 


Lo 
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Graphing the Unit Circle and Trigonometric Curves 





Problem 


Using parametric graphing mode, graph the unit circle and the sine curve to 
show the relationship between them. 


Any function that can be plotted in Fune mode can be plotted in Par mode 

by defining the X component as T and the Y component as F(T). 
Procedure 

1. Press [MODE]. Select Par, Simul, and the default settings. 

2. Press (WINDOW). Set the viewing window. 


Tmin=0 Xmin=2 Ymin=3 
Tmax=27 Xmax=7.4 Ymax=3 
Tstep=.1 Xscl=1/2 Yscl=1 


3. Press (Y5|. Turn off all functions and stat plots. Enter the expressions to 
define the unit circle centered on (0,0). 


Plot Flot? Flot 
tBcas¢T) 
[cae Te 












Toki Plotz Plots 
S817 bcos¢T) 
Yirsin¢To 
<a2718T 


VerGsintT? 


5. Press [TRACE]. As the graph is plotting, you may press to pause and 
ENTER) again to resume graphing as you watch the sine function 
“unwrap” from the unit circle. 










AiypscostT] «= Wyp=sintT) 





Note: You can generalize the unwrapping. Replace sin(T) in Y2T with any other trig 
function to unwrap that function. 
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Finding the Area between Curves 





Problem 
Find the area of the region bounded by 
f(x) = 800x/(x? + 625) 
g(x)= 3cos(.1x) 
<0 “- 
Procedure 
1. Press [MODE]. Select the default mode settings. 


2. Press [WINDOW]. Set the viewing window. 


Xmin=0 Ymin=5 
Xmax=100 Ymax=10 
Xscl=10 Yscl=1 
Xres=1 
3. Press [Y=]. Turn off all functions and stat plots. Enter the upper and 
lower functions. 


Y1=300X/(X2+625) 
Y2=3cos(.1X) 


4. Press [CALC] 5 to select 5:Intersect. The graph is displayed. Select a 
first curve, second curve, and guess for the intersection toward the left 
side of the display. The solution is displayed, and the value of X at the 
intersection, which is the lower limit of the integral, is stored in Ans 
and X. 


5. Press [QUIT] to go to the home screen. Press [DRAW] 7 and use 
Shade( to see the area graphically. 


Shade(Y2,Y1,Ans,75) 


6. Press [QUIT] to return to the home screen. Enter the expression to 
evaluate the integral for the shaded region. 


fnint(Y1—Y2,X,Ans,75) 
The area is 325.839962. 
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Using Parametric Equations: Ferris Wheel Problem 





Problem 


Using two pairs of parametric equations, determine when two objects in 
motion are closest to each other in the same plane. 


A ferris wheel has a diameter (d) of 20 meters and is rotating 
counterclockwise at a rate (s) of one revolution every 12 seconds. The 
parametric equations below describe the location of a ferris wheel 
passenger at time T, where a is the angle of rotation, (0,0) is the bottom 
center of the ferris wheel, and (10,10) is the passenger’s location at the 
rightmost point, when T=0. 


X(T) =r cos a where & = 2nTs andr=d/2 
YT) =r+rsina 


A person standing on the ground throws a ball to the ferris wheel passenger. 
The thrower’s arm is at the same height as the bottom of the ferris wheel, but 
25 meters (b) to the right of the ferris wheel’s lowest point (25,0). The person 
throws the ball with velocity (vo) of 22 meters per second at an angle (0) of 
66° from the horizontal. The parametric equations below describe the location 
of the ball at time T. 


X(T) = b - Tvo cosé 
Y(T) = Tvo sind -(g/2)T2 where g=9.8 m/sec? 
Procedure 


1. Press (MODE). Select Par, Simul, and the default settings. Simul 
(simultaneous) mode simulates the two objects in motion over time. 


2. Press (WINDOW). Set the viewing window. 


Tmin=0 Xmin=13 . Ymin=0 
Tmax=12 Xmax=34 Ymax=31 
Tstep=.1 Xscl=10 Yscl=10 


3. Press [Y=]. Turn off all functions and stat plots. Enter the expressions to 
define the path of the ferris wheel and the path of the ball. Set the graph 
style for X2T to +! (path). 










Plott Platz Flotz 
sei7tBlG@castnT-6) 


Wir Bla+idsint nT 
#6 

Seer G2s-22Tcost6 
“Ys7822?Tsints 


[-<8. 82572 | 


Tip: Try setting the graph styles to 4! X1T and !! X2T, which simulates a chair on the 
ferris wheel and the ball flying through the air when you press (GRAPH). 
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Procedure (continued) 


4. Press to graph the equations. Watch closely as they are plotted. 


Notice that the ball and the ferris wheel passenger appear to be closest 
where the paths cross in the top-right quadrant of the ferris wheel. 


D\ | 


Press (WINDOW). Change the viewing window to concentrate on this 


portion of the graph. 

Tmin=1 Xmin=0 Ymin=10 
Tmax=3 Xmax=23.5 Ymax=25.5 
Tstep=.03 Xscl=10 Yscl=10 


Press [TRACE]. After the graph is plotted, press [>] to move near the point 
on the ferris wheel where the paths cross. Notice the values of X, Y, and 


Pe. 


1y=10cosCtr- Y17=10+105i_ 


— 


T=2.41 
A=3.0403306 Y=159.526615 









Press [+] to move to the path of the ball. Notice the values of X and ¥ 
(T is unchanged). Notice where the cursor is located. This is the 
position of the ball when the ferris wheel passenger passes the 
intersection. Did the ball or the passenger reach the intersection first? 


Azqp=25-Z2T. Ye7=e2Tsint. 


— 


feed tyaz3e ¥=19.97649 





You can use to, in effect, take snapshots in time and explore the 
relative behavior of two objects in motion. 
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Demonstrating the Fundamental Theorem of Calculus 





Problem 1 


Using the functions fnint( and nDeriv( from the MATH menu to graph 
functions defined by integrals and derivatives demonstrates graphically 
that: 


x 
Fo =] 1/t dt = In(x), x >0 and that 


De 1/t dt] = 1/x 


Procedure 1 


IL, 
2. 


Press [MODE]. Select the default settings. 


Press (WINDOW). Set the viewing window. 

Xmin=.01 Ymin=1.5 Xres=3 
Xmax=10 Ymax=2.5 

Xscl=1 Yscl=1 


Press [Y=]. Turn off all functions and stat plots. Enter the numerical 
integral of 1/T from 1 to X and the function In(X). Set the graph style 
for Y1 to * (line) and Y2 to +! (path). 


Floti Plete Plots 
sid BfnInt<¢1/T,T; 


oY 2BINCXD 


Press [TRACE]. Press [4], [4], ], and ©] to compare the values of Y1 and 
Y2. 


Press [Y=]. Turn off Y1 and Y2, and then enter the numerical derivative of 
the integral of 1/X and the function 1/X. Set the graph style for Y3 to \ 
(line) and Y4 to % (thick). 


Flotd Flot? Flot 
SYi=fniInt¢1/T, Ts 
1,4) 


oYZS1neX) 
py sbnDerivcyt +i 


NY UBL 


Press [TRACE]. Again, use the cursor keys to compare the values of the 
two graphed functions, Y3 and Y4. 





















VS=nDerivey taney) 








HEZ.A98E979 Y=.31266632 





W=3.4982975 ¥=.21266621 
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Problem 2 
Explore the functions defined by 
xX x x 
< 2 2 2 
y= bs t dt, iL t+ dt, and ip t° dt 


“9 


Procedure 2 


1. Press [Y=]. Turn off all functions and stat plots. Use a list to define these 
three functions simultaneously. Store the function in Y5. 


Plotd Plote Flats 


3 
oY¥z=1nCX? 
SWs=nDeriveyi sas 


Fer aa ela 


2. Press 6 to select 6:ZStandard. 


3. Press [TRACE]. Notice that the functions appear identical, only shifted 
vertically by a constant. 


4, Press [Y=]. Enter the numerical derivative of Y5 in Y6. 





Plotd Plotz Plotz 
sVasnDeriveyt sa: 
ra 


SY4El 74 
ee lee le 


3 A 3? Ee 3 a] 
Ye BnDerivevss kK 
“wo 

5. Press [TRACE]. Notice that although the three graphs defined by Y5 are 
different, they share the same derivative. 





Va antes 









yz-4.914894 [=3.6668179 
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Computing Areas of Regular N-Sided Polygons 


Problem 


Use the equation solver to store a formula for the area of a regular N-sided 
polygon, and then solve for each variable, given the other variables. 
Explore the fact that the limiting case is the area of a circle, mr. 


Consider the formula A = NB? sin(t/N) cos(n/N) for the area of a regular 
polygon with N sides of equal length and B distance from the center to a 


vertex. 
N = 4 sides N =8 sides N= 12 sides 
Procedure 


l. Press 0 to select 0:Solver from the MATH menu. Either the 
equation editor or the interactive solver editor is displayed. If the 
interactive solver editor is displayed, press [4] to display the equation 
editor. 


2. Enter the formula as 0=A-NB?sin(x / N)cos(x / N), and then press (ENTER). 
The interactive solver editor is displayed. 


A-HBesintm-/N)... 
A= 









B= 
bound={-1e99; 1... 





3. Enter N=4 and B=6 to find the area (A) of a square with a distance (B) 
from center to vertex of 6 centimeters. 


4. Press [4] [«] to move the cursor onto A, and then press [SOLVE]. 
The solution for A is displayed on the interactive solver editor. 


IA-NBésintm-N).=8 
"fiE¢2. BoEaBRuE.. 






5. Now solve for B for a given area with various number of sides. Enter 
A=200 and N=6. To find the distance B, move the cursor onto B, and then 
press [SOLVE]. 


6. Enter N=8. To find the distance B, move the cursor onto B, and then 
press [SOLVE]. Find B for N=9, and then for N=10. 
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Procedure (continued) 


Find the area given B=6, and N=10, 100, 150, 1000, and 10000. Compare 
your results with 26? (the area of a circle with radius 6), which is 
approximately 113.097. 


ENG 


fé 


Enter B=6. To find the area‘, move the cursor onto A, and then press 
[SOLVE]. Find A for N=10, then N=100, then N=150, then N=1000, 
and finally N=10000. Notice that as N gets large, the area A approaches 
nB2. 


Now graph the equation to see visually how the area changes as the number 
of sides gets large. 


8. 
9. 


10. 


IDE 


Press [MODE]. Select the default mode settings. 
Press (WINDOW). Set the viewing window. 


Xmin=0 Ymin=0 Xres=1 
Xmax=200 Ymax=150 
Xscl=10 Yscl=10 


Press [Y=]. Turn off all functions and stat plots. Enter the equation for 
the area. Use X in place of N. Set the graph styles as shown. 


Plotd Plote Plots 
Yi BRBesintm/AIc 
osCmen2 





Press [TRACE]. After the graph is plotted, press 100 to trace to 
X=100. Press 150 [ENTER]. Press 188 (ENTER]. Notice that as X increases, 
the value of Y converges to 76, which is approximately 113.097. 
Y2=nB? (the area of the circle) is a horizontal asymptote to Y1. The area 
of an N-sided regular polygon, with r as the distance from the center to 
a vertex, approaches the area of a circle with radius r (nr?) as N gets 
large. 


VI=KBzsint i ewIcostr/e a) 





H21B8 oo E112.07 628 . 
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Computing and Graphing Mortgage Payments 


Problem 


You are a loan officer at a mortgage company, and you recently closed ona 
30-year home mortgage at 8 percent interest with monthly payments of 800. 
The new home owners want to know how much will be applied to the 
interest and how much will be applied to the principal when they make the 
240th payment 20 years from now. 


Procedure 


1. Press and set the fixed-decimal mode to 2 decimal places. Set the 
other mode settings to the defaults. 


2. Press to display the TVM Solver. Enter these values. 





i ae 
CrY= 
PMT: iat PEGIN 
Note: Enter a positive number (800) to show PMT as a cash inflow. Payment 
values will be displayed as positive numbers on the graph. Enter 0 for FV, since 


the future value of a loan is 0 once it is paid in full. Enter PMT: END, since 
payment is due at the end of a period. 


3. Move the cursor onto the PV= prompt, and then press [ALPHA] [SOLVE]. 
The present value, or mortgage amount, of the house is displayed at the 
PV= prompt. 

N=3648, GG 

is) 


I“=8, 
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Procedure (continued) 


Now compare the graph of the amount of interest with the graph of the 
amount of principal for each payment. 


4. Press [MODE]. Set Par and Simul. 


5. Press [Y=]. Turn off all functions and stat plots. Enter these equations 
and set the graph styles as shown. 






Ploti Plote Plot? 
sai7 BT 
YirBEPrncT,T> 
“278 
ork l= Pang h 8 (eae 
837 BT 
YsrBYirtver 
Note: =Prn( and Lnt( are located on the FINANCE menu (APPS 1:FINANCE). 


6. Press [WINDOW]. Set these window variables. 


Tmin=1 Xmin=0 Ymin=0 
Tmax=360 Xmax=360 Ymax=1000 
Tstep=12 Xscl=10 Yscl=100 


Tip: To increase the graph speed, change Tstep to 24. 


7. Press [TRACE]. After the graph is drawn, press 240 to move the 
trace cursor to T=240, which is equivalent to 20 years of payments. 





The graph shows that for the 240th payment (X=240), 358.03 of the 800 
payment is applied to principal (Y=358.03). 


Note: The sum of the payments (Y3T=Y1T+Y2T) is always 800. 
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Computing and Graphing Mortgage Payments (continued) 


Procedure (continued) 


8. Press [+] to move the cursor onto the function for interest defined by 
Xat and Y2r. Enter 240. 


A Peet eee tence ee wees eee wees 








pee 


fie VEQud oars 


The graph shows that for the 240th payment (X=240), 441.97 of the 800 
payment is interest (Y=441.97). 


9. Press [QUIT] ENTER} 9 to paste 9:bal( to the home screen. 
Check the figures from the graph. 





At which monthly payment will the principal allocation surpass the interest 
allocation? 
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Memory and Variable 
Management 
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Checking Available Memory 





MEMORY Menu 


At any time you can check available memory or manage existing memory 
by selecting items from the MEMORY menu. To access this menu, press 


[MEM]. 

MEMORY | 

1: About... Displays information about the calculator. 

2: Mem Mgmt/Del... Reports memory availability and variable usage. 
3: Clear Entries Clears ENTRY (last-entry storage). 

APS Cin Alun sits Clears all lists in memory. 

5: Archive... Archives a selected variable. 

6: UnArchive... UnArchives a selected variable. 

7: Reset... Displays the RAM, ARCHIVE, and ALL menus 

8: Group... Displays GROUP and UNGROUP menus. 


To check memory usage, first press [MEM] and then press 2:Mem 
Mgmt/Del. 


Displaying the MEMORY MANAGEMENT/DELETE Menu 


Mem Mgmt/Del displays the MEMORY MANAGEMENT/DELETE menu. The 
two lines at the top report the total amount of available RAM and ARCHIVE 
memory. By selecting menu items on this screen, you can see the amount 
of memory each variable type is using. This information can help you 
determine if some variables need to be deleted from memory to make room 
for new data, such as programs or applications. 
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ENG 





To check memory usage, follow these steps. 


1. Press [MEM] to display the MEMORY menu. 


iis Note: The ¢ and J in the top or bottom of 
ou the left column indicate that you can scroll 
m Mamt/Del.. § up or down to view more variable types. 


Me 
Clear Entries 
Cl 


rAllLists 
Archive 
UnArchive 
T+Reset... 


2. Select 2:Mem Mgmt/Del to display the MEMORY 
MANAGEMENT/DELETE menu. The TI-83 Plus expresses memory 
quantities in bytes. 


= 








ciseeterer | 


3. Select variable types from the list to display memory usage. 


Note: Real, List, Y-Vars, and Prgm variable types never reset to zero, even 
after memory is cleared. 


Apps are independent applications which are stored in Flash ROM. AppVars is 
a variable holder used to store variables created by independent applications. 
You cannot edit or change variables in AppVars unless you do so through the 
application which created them. 


To leave the MEMORY MANAGEMENT/DELETE menu, press either 
[QUIT] or [CLEAR]. Both options display the home screen. 
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Deleting Items from Memory 


Deleting an Item 


To increase available memory by deleting the contents of any variable (real 
or complex number, list, matrix, Y= variable, program, Apps, AppVars, 
picture, graph database, or string), follow these steps. 


1. Press [MEM] to display the MEMORY menu. 


2. Select 2:Mem Mgmt/Del to display the MEMORY 
MANAGEMENT/DELETE menu. 


3. Select the type of data you want to delete, or select 1:All for a list of all 
variables of all types. A screen is displayed listing each variable of the 
type you selected and the number of bytes each variable is using. 


For example, if you select 4:List, the LIST editor screen is displayed. 





4. Press [4] and [>] to move the selection cursor (>) next to the item you 
want to delete, and then press [DEL]. The variable is deleted from 
memory. You can delete individual variables one by one from this 
screen. 


Note: If you are deleting programs or Apps, you will receive a message asking 
you to confirm this delete action. Select 2:Yes to continue. 


To leave any variable screen without deleting anything, press 
[QUIT], which displays the home screen. 


Note: You cannot delete some system variables, such as the last-answer 
variable Ans and the statistical variable RegEQ. 
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Clearing Entries and List Elements 





Clear Entries 


Clear Entries clears the contents of the ENTRY (last entry) storage area 
(Chapter 1). To clear the ENTRY storage area, follow these steps. 


l. Press [MEM] to display the MEMORY menu. 
2. Select 3:Clear Entries to paste the instruction to the home screen. 


3. Press to clear the ENTRY storage area. 


[elear Entries | 
Done 


To cancel Clear Entries, press [CLEAR). 


Note: If you select 3:Clear Entries from within a program, the Clear Entries 
instruction is pasted to the program editor, and the Entry (last entry) is cleared when 
the program is executed. 


CIrAllLists 
ClrAllLists sets the dimension of each list in RAM only to 0. 
To clear all elements from all lists, follow these steps. 
1. Press [MEM] to display the MEMORY menu. 
2. Select 4:CIrAllLists to paste the instruction to the home screen. 
3. Press to set to 0 the dimension of each list in memory. 
ClrAllLists 


Done 


To cancel CIrAllLists, press |CLEAR). 





CIrAllLists does not delete list names from memory, frorn the LIST NAMES 
menu, or from the stat list editor. 


Note: If you select 4:CIrAllLists from within a program, the ClrAllLists instruction 
is pasted to the program editor. The lists are cleared when the program is executed. 
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Resetting the TI-83 Plus 





RAM ARCHIVE ALL Menu 


The RAM ARCHIVE ALL menu gives you the option of resetting all memory 
(including default settings) or resetting selected portions of memory while 
preserving other data stored in memory, such as programs and 

Y= functions. For instance, you can choose to reset all of RAM or just 
restore the default settings. Be aware that if you choose to reset RAM, all 
data and programs in RAM will be erased. For archive memory, you can 
reset variables (Vars), applications (Apps), or both of these. Be aware that 
if you choose to reset Vars, all data and programs in archive memory will 
be erased. If you choose to reset Apps, all applications in archive memory 
will be erased. 


When you reset defaults on the TI-83 Plus, all defaults in RAM are restored 
to the factory settings. Stored data and programs are not changed. 


These are some examples of TI-83 Plus defaults that are restored by 
resetting the defaults. 


¢ Mode settings such as Normal (notation); Func (graphing); Real 
(numbers); and Full (screen) 
e Y= functions off 


¢ Window variable values such as Xmin=-10; Xmax=10; Xscl=1; Yscl=1; 
and Xres=1 


¢ Stat plots off 


* Format settings such as CoordOn (graphing coordinates on); AxesOn; 
and ExprOn (expression on) 


e rand seed value to 0 
Displaying the RAM ARCHIVE ALL Menu 


To display the RAM ARCHIVE ALL menu on the TI-83 Plus, follow these 
steps. 


1. Press [MEM] to display the MEMORY menu. 
2. Select 7:Reset to display the RAM ARCHIVE ALL menu. 


ARCHIVE ALL 
11 RAM... 
*Defaults... 


Resetting RAM Memory 


Resetting RAM restores RAM system variables to factory settings and 
deletes all nonsystem variables and all programs. Resetting defaults 
restores all system variables to default settings without deleting variables 
and programs in RAM. Resetting RAM or resetting defaults does not affect 
variables and applications in user data archive. 


Tip: Before you reset all RAM memory, consider restoring sufficient available 
memory by deleting only selected data (page 18-4). 
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To reset all RAM memory or RAM defaults on the TI-83 Plus, follow these 
steps. 


1. From the RAM ARCHIVE ALL menu, select 1:ALL RAM to display the 
RESET RAM menu or 2:Defaults to display the RESET DEFAULTS 


a 
ion 


menu. 


= 
ie, 


~~ 


Resetting mah 


from RAM. 


2. Ifyou are resetting RAM, read the message below the RESET RAM 
menu. 





* Tocancel the reset and return to the home screen, press [ENTER]. 

¢ Toerase RAM memory or reset defaults, select 2:Reset. Depending 
on your choice, the message RAM cleared or Defaults set is 
displayed on the home screen. 


Resetting Archive Memory 


When resetting archive memory on the TI-83 Plus, you can choose to delete 
from user data archive all variables, all applications, or both variables and 
applications. 


To reset all or part of user data archive memory, follow these steps. 


1. From the RAM ARCHIVE ALL menu, press [>] to display the ARCHIVE 
menu. 





2. Select one of the following: 
e 1:Vars to display the RESET ARC VAR menu 









and Frograms 
from Archive. 
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Resetting the TI-83 Plus (continued) 


¢ 2:Apps to display the RESET ARC APPS menu. 


c 
iio, 


Resetting AFFS 
erases all ArFS 
from Archive. 





¢ 3:Both to display the RESET ARC BOTH menu. 
fig o 

2: Reset 
Resetting Both 
erases all data; 
Programs & APRS 
from Archive. 










3. Read the message below the menu. 


¢ Tocancel the reset and return to the home screen, press [ENTER]. 


* To continue with the reset, select 2:Reset. A message indicating the 


type of archive memory cleared will be displayed on the home 


screen. 


18-8 Memory and Variable Management 


ENG 





Resetting All Memory 


When resetting all memory on the TI-83 Plus, RAM and user data archive 
memory is restored to factory settings. All nonsystem variables, 
applications, and programs are deleted. All system variables are reset to 
default settings. 


Tip: Before you reset all memory, consider restoring sufficient available memory by 
deleting only selected data (page 18-4). 


To reset all memory on the TI-83 Plus, follow these steps. 


1. Fromthe RAM ARCHIVE ALL menu, press 2] 2] to display the ALL 
menu. 


fa ARCHIVE | 
iBAl11 eee Me 


2. Select 1:All Memory to display the RESET MEMORY menu. 


tReset 
Resetting ALL 


Will delete all 
nose aes 





3. Read the message below the RESET MEMORY menu. 


e Tocancel the reset and return to the home screen, press [ENTER}. 


¢ Tocontinue with the reset, select 2:Reset. The message MEM 
cleared is displayed on the home screen. 


Note: When you clear memory, the contrast sometimes changes. If the screen 
is faded or blank, adjust the contrast by pressing [2nd) [4] or J. 
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Archiving and UnArchiving Variables 


Archiving and UnArchiving Variables 


Archiving allows you to store data, programs, or other variables to the 
user data archive where they cannot be edited or deleted inadvertently. 
Archiving also allows you to free up RAM for variables that may require 
additional memory. 


Archived variables cannot be edited or executed. They can only be seen 
and unarchived. For example, if you archive list L1, you will see that L1 
exists in memory but if you select it and paste the name L1 to the home 
screen, you won't be able to see its contents or edit it. 

Note: Not all variables may be archived. Not all archived variables may be 
unarchived. For example, system variables including r, t, x, y, and 8 cannot be 
archived. Apps and Groups always exist in Flash ROM so there is no need to archive 
them. Groups cannot be unarchived. However, you can ungroup or delete them. 


Variable Type Names Archive? (yes/no) UnArchive? 
(yes/no) 

Real numbers PE ee Sie ee ‘a ee yes 

Complex numbers e B,. yes . yes 








Lists = es “ ia is, | yest yes 
L6, and user- 
defined names 


Programs yes yes 

ee eee Vy a oe ge rege ey eine 
ee ee Mee et Mea er ee TEINS 
Parametric AAT ANY dil no not 

EO XeT and Yet applicable 





Graph databases _ f . = GDB2... yes yes 


Graph pictures | Pict, Pic2, . a yes yes 
Picd, PicO 





ee Since eae “ThiStad ToT, 








eke, ee ee DUE ae 
PODER, ee Applications see NOTE above 
ADP VATS cmnineomnus Application variables 


Variables with minX, maxX, no not 

reserved names RegEQ, and others applicable 

one ae Sere Raines Sages 
others applicable 


oe SSSSSSSSSSSSFS HCA IO 
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Archiving and unarchiving can be done in two ways: 

e Use the 5:Archive or 6:UnArchive commands from the MEMORY menu 
or CATALOG. 

¢ Use a Memory Management editor screen. 

Before archiving or unarchiving variables, particularly those with a large 

byte size (such as large programs) use the MEMORY menu to: 

¢ Find the size of the variable. 

¢ See if there is enough free space. 


For: Sizes must be such that: 
Archive Archive free size > variable size 
UnArchive RAM free size > variable size 


Note: If there is not enough space, unarchive or delete variables as necessary. Be 
aware that when you unarchive a variable, not all the memory associated with that 
variable in user data archive will be released since the system keeps track of where 
the variable has been and where it is now in RAM. 


Even if there appears to be enough free space, you may see a Garbage 
Collection message (page 18-16 ) when you attempt to archive a variable. 
Depending on the usability of empty blocks in the user data archive, you 
may need to unarchive existing variables to create more free space. 


To archive or unarchive a list variable (L1) using the Archive/UnArchive 
options from the MEMORY menu: 


1. Press [MEM] to display the MEMORY menu. 


out 
Het Montel... 


lear Entries 
ClrAllLists 
Archive 
?UnArchive 
+Reset... 





2. Select 5:Archive or 6:UnArchive to place the command in the edit 
screen. 


3. Press [L1] to place the L1 variable in the edit screen. 


feauce Lif | 


4. Press to complete the archive process. 


Archive Li 
Done 


Note: An asterisk will be displayed to the left of the Archived variable name to 
indicate it is archived. 
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Archiving and Unarchiving Variables (continued) 


To archive or unarchive a list variable (L1) using a Memory Management 
editor: 


1. Press [MEN] to display the MEMORY menu. 


out 
m Mont-Del... 
ear Entries 


Teal ILists 





2. Select 2:Mem Mgmt/Del... to display the MEMORY 
MANAGEMENT/DELETE menu. 


130927 


JT 





hbo bhIboPoh 


4. Press to archive L1. An asterisk will appear to the left of L1 to 
indicate it is an archived variable. To unarchive a variable in this 
screen, put the cursor next to the archived variable and press [ENTER]. 
The asterisk will disappear. 





5. Press [QUIT] to leave the LIST menu. 


Note: You can access an archived variable for the purpose of linking, deleting, or 
unarchiving it, but you cannot edit it. 
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Grouping and Ungrouping Variables 


Grouping Variables 
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Grouping allows you to make a copy of two or more variables residing 
in RAM and then store them as a group in user data archive. The 
variables in RAM are not erased. The variables must exist in RAM 
before they can be grouped. In other words, archived data cannot be 
included in a group. 


To create a group of variables: 
1. Press [MEM] to display the MEMORY menu. 


a 
em Momt-Del... 
‘lear Entries 

ClrAllLists 


4 


a: 
4 
-) 
6 
re 





SHGrour... 
2. Select 8:Group... to display GROUP UNGROUP menu. 


Pe UNGROLIP 
Create New 


3. Press to display the GROUP menu. 


GROUP 
Hamne=f) 


4, Enter aname for the new group and press [ENTER]. 


Note: A group name can be one to eight characters long. The first character 
must be a letter from A to Z or 8. The second through eighth characters can 
be letters, numbers, or 0. 


GROU 
ener GROUPA | 


5. Select the type of data you want to group. You can select 1:All+ which 
shows all variables of all types available and selected. You can also 
select 1:All- which shows all variables of all types available but not 
selected. A screen is displayed listing each variable of the type you 
selected. 


£ 
3 
a} 
6 
te 
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Grouping and Ungrouping Variables (continued) 


For example, suppose some variables have been created in RAM, and 
selecting 1:All- displays the following screen. 





6. Press [4] and [+] to move the selection cursor (>) next to the first item 
you want to copy into a group, and then press [ENTER]. A small square 
will remain to the left of all variables selected for grouping. 





Repeat the selection process until all variables for the new group are 
selected and then press [)] to display the DONE menu. 


SELECT [a]sjiis 
fone 


7. Press to complete the grouping process. 





Note: You can only group variables in RAM. You cannot group some system 
variables, such as the last-answer variable Ans and the statistical variable RegEQ. 
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Ungrouping Variables 


Ungrouping allows you to make a copy of variables in a group stored in 
user data archive and place them ungrouped in RAM. 


To ungroup, follow the steps on page 18-16. 


DuplicateName Menu 


ENG 






During the ungrouping action, if a duplicate variable name is detected in 
RAM, the DUPLICATE NAME menu is displayed. 






Rename Prompts to rename receiving variable. 


2: Overwrite Overwrites data in receiving duplicate variable. 

3: Overwrite All Overwrites data in all receiving duplicate variables. 
4: Omit Skips transmission of sending variable. 

5) Quilt Stops transmission at duplicate variable. 


Notes about Menu Items 


e When you select 1:Rename, the Name= prompt is displayed, and 
alpha-lock is on. Enter a new variable name, and then press (ENTER). 
Ungrouping resumes. 

e When you select 2:Overwrite, the unit overwrites the data of the 
duplicate variable name found in RAM. Ungrouping resumes. 

¢ Whenyou select 3: Overwrite All, the unit overwrites the data of all 
duplicate variable names found in RAM. Ungrouping resumes. 

¢« When you select 4:Omit, the unit does not ungroup the variable in 
conflict with the duplicated variable name found in RAM. 
Ungrouping resumes with the next item. 

¢ Whenyou select 5:Quit, ungrouping stops, and no further changes 
are made. 
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Grouping and Ungrouping Variables (continued) 


To ungroup a group of variables: 
1, Press [MEM] to display the MEMORY menu. 


fem Momt/De 1... 
Clear Entries 
ClrAllLists 


Archive 
UnArchive 





2. Select 8:Group... to display the GROUP UNGROUP menu. 
3. Press [>] to display the UNGROUP menu. 


3: *GROUPC 





4, Press [4] and [*] to move the selection cursor (>) next to the group 
variable you want to ungroup, and then press [ENTER]. 


Ungrouring: 
GROUP 1 





The ungroup action is completed. 


Note: Ungrouping does not remove the group from user data archive. You must 
delete the group in user data archive to remove it. 
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Garbage Collection 


SE OP TS SET 


Garbage Collection Message 


If you use the user data archive extensively, you may see a Garbage 
Collect? message. This occurs if you try to archive a variable when there is 
not enough free archive memory. The TI-83 Plus will attempt to rearrange 
the archived variables to make-additional room. 


Responding to the Garbage Collection Message 


¢ Tocancel, select 1:No. 

¢ Ifyou choose 1:No, the 
message ERR:ARCHIVE 
FULL will be displayed. 





¢ Tocontinue archiving, select 2:Yes. 
If you select 2:Yes, the process message Garbage Collecting... or 
Defragmenting... will be displayed. 


Note: The process message Defragmenting... is displayed whenever an application 
marked for deletion is encountered. 


Garbage collection may take up to 20 minutes, depending on how much of archive 
memory has been used to store variables. 


After garbage collection, depending on how much additional space is freed, 
the variable may or may not be archived. If not, you can unarchive some 
variables and try again. 


Why Not Perform Garbage Collection Automatically Without a Message? 


The message: 


e Lets you know why an archive will take longer than usual. It also alerts 
you that the archive may fail if there is not enough memory. 


e¢ Can alert you when a program is caught in a loop that repetitively fills 
the user data archive. Cancel the archive and determine the reason. 
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Garbage Collection (continued) 


Why Is Garbage Collection Necessary? 


The user data archive is divided into sectors. When you first begin 
archiving, variables are stored consecutively in sector 1. This continues to 
the end of the sector. 


An archived variable is stored in a continuous block within a single sector. 
Unlike an application stored in user data archive, an archived variable 
cannot cross a sector boundary. If there is not enough space left in the 
sector, the next variable is stored at the beginning of the next sector. 
Typically, this leaves an empty block at the end of the previous sector. 


Each variable that you archive is 
stored in the first empty block 
large enough to hold it. 


Sector 1 





\ variable A NWN 
~* variable B 

WS 
Seat disent rset 


WY 






Empty 
block 







N \ Sector 2 
\. variable D variable C 
Depending on its size, 
variable D is stored in one of 
these locations. 
Sector 3 


This process continues to the end of the last sector. Depending on the size 
of individual variables, the empty blocks may account for a significant 
amount of space. Garbage collection occurs when the variable you are 
archiving is larger than any empty block. 


How Unarchiving a Variable Affects the Process 















When you unarchive a variable, it \ Sector 1 
is copied to RAM but it is not 
actually deleted from user data ~ 
archive memory. ASS 
After you unarchive variables B —_ 
and C, they continue to take up OY ae 
space. 
RE > \ 
Unarchived variables are “marked N 
for deletion,” meaning they will be Sector 3 


deleted during the next garbage 
collection. 
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If the MEMORY Screen Shows Enough Free Space 


Even if the MEMORY screen shows enough free space to archive a variable 
or store an application, you may still get a Garbage Collect? message or an 
ERR: ARCHIVE FULL message (18-20). 


When you unarchive a variable, the Archive free amount increases 
immediately, but the space is not actually available until after the next 
garbage collection. 


If the Archive free amount shows enough available space for your variable, 
there probably will be enough space to archive it after garbage collection 
(depending on the usability of any empty blocks). 


The Garbage Collection Process 


The garbage collection process: 


N 
N variable A N Sector 1 


¢ Deletes unarchived variables \ \ 
from the user data archive. variable D \N 
e Rearranges the remaining N \ 


variables into consecutive 


blocks. Sector 2 





Note: Power loss during garbage collection may cause all memory (RAM and 
Archive) to be deleted. 


Using the GarbageCollect Command 


ENG 


You can reduce the number of automatic garbage collections by 
periodically optimizing memory. This is done by using the GarbageCollect 
command. 


To use the GarbageCollect command, follow these steps. 


1. Press [CATALOG] to display the CATALOG. 





2. Press [=] or [4] to scroll the CATALOG until the selection cursor points 
to the GarbageCollect command. 


3. Press to paste the command to the current screen. 
4. Press to display the Garbage Collect? message. 
5. Select 2:Yes to begin garbage collection. 
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ERR:ARCHIVE FULL Message 








ERR: ARCHIVE FULL 


Even if the MEMORY screen 
(Aeuit 


shows enough free space to 
archive a variable or store an 
application, you may still get an 
ERR: ARCHIVE FULL message. 











Largest single... 
Variable= 966. 
AFP = 






Oh 


An ERR:ARCHIVE FULL message may be displayed: 


e« When there is insufficient space to archive a variable within a 
continuous block and within a single sector. 

e When there is insufficient space to store an application within a 
continuous block of memory. 

When the message is displayed, it will indicate the largest single space of 

memory available for storing a variable and an application. 


To resolve the problem, use the GarbageCollect command to optimize 
memory. If memory is still insufficient, you must delete variables or 
applications to increase space. 
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Getting Started: Sending Variables 





Getting Started is a fast-paced introduction. Read the chapter for details. 


Create and store a variable and a matrix, and then transfer them to another 
TI-83 Plus. 


1. 


On the home screen of the sending unit, press 5 
[-]5 Q. Press to store 5.5 to 
Q. 


. Press (2nd [ [] 2nd) [[] 1G) 2 2nd) [] ] Bnd) [[] 3 


LJ 4 (2nd) [] 2nd) [ ] ] (STO) (2nd) [MaTRX] 1. Press 
to store the matrix to [A]. 


. Onthe sending unit, press [MEN] to display 


the MEMORY menu. 


. On the sending unit, press 2 to select 2: Mem 


Mgmt/Del. The MEMORY MANAGEMENT 
DELETE menu is displayed. 


. On the sending unit, press 5 to select 5:Matrix. 


The MATRIX editor screen is displayed. 


. On the sending unit, press to archive [A]. 


An * will appear, signifying that [A] is now 
archived. 
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2.070 





‘Clear Entries 

?ClrAllLists 

PArchive 

> UnArchive 
f+Reset... 





HA... 
33 lex... 
4:List.. 

S:M "4 

BLY i 

RAM FREE 24748 
ARC FREE 13088? 
+ [Al 47 
RAM FREE 24706 
ARC FREE 130832 
+ A] 4 
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7. Connect the calculators with the link cable. 
Push both ends in firmly. 


8. On the receiving unit, press [LINK] ] to 
display the RECEIVE menu. Press 1 to select 
1:Receive. The message Waiting... is displayed 
and the busy indicator is on. x 


9. On the sending unit, press [LINK] to display 
the SEND menu. 


10. Press 2 to select 2:All-. The All- SELECT screen 
is displayed. 


11. Press [¥] until the selection cursor (> ) is next to 
[A] MATRX. Press [ENTER]. 


12. Press [¥] until the selection cursor is next to 
Q REAL. Press [ENTER]. A square dot next to [A] 
and Q indicates that each is selected to send. 


13. On the sending unit, press [>] to display the 
TRANSMIT menu. 


14. On the sending unit, press 1 to select 1:Transmit 
and begin transmission. The receiving unit 
displays the message Receiving....When the 
items are transmitted, both units display the 
name and type of each transmitted variable. 


ENG 
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TI-83 Plus LINK 


TI-83 Plus Link Capabilities 


The TI-83 Plus has a port to connect and communicate with another 

TI-83 Plus, a TI-83, a TI-82, a TI-73, a Calculator-Based Laboratory™ 
(CBL2™, CBL™) System, or a Calculator-Based Ranger™ (CBR™) System. 
With the TI™ Connect or TI-GRAPH LINK™ software and a TI-GRAPH 
LINK cable, you can also link the TI-83 Plus to a personal computer. This 
chapter describes how to communicate with another calculator. 


Linking Two TI-83 Plus calculators 


You can transfer all variables, programs, and applications to another 
TI-83 Plus or backup the entire memory of a TI-83 Plus. 


e Variables stored in RAM on the sending TI-83 Plus will be sent to RAM 
of the receiving TI-83 Plus. 
¢ Variables and applications stored in user data archive of the sending 
TI-83 Plus will be sent to the user data archive of the receiving 
TI-83 Plus. 
The software that enables this communication is built into the TI-83 Plus. 
To transmit from one TI-83 Plus to another, follow the steps on pages 19-6 
and 19-7, 


Linking a TI-83 and a TF83 Plus 


You can transfer from a TI-83 to a TI-83 Plus all variables and programs if 
they fit in the RAM of the TI-83 Plus. The RAM of the TI-83 Plus is slightly 
less than the RAM of the TI-83. 


Also, you can transfer from a TI-83 Plus to a TI-88 all variables except for 
applications, application variables, grouped variables, new variable types, 
or programs with new features in them such as Archive, UnArchive, Asm(, 
AsmComp, and AsmPrgm. 


If archived variables on the TI-83 Plus are variable types recognized and 
used on the TI-83, you can transmit these variables to the TI-83. They will 
be automatically sent to the TI-83’s RAM during the transfer process. 


The software that enables this communication is built into the TI-83 Plus. To 
transmit data from a TI-83 Plus to a TI-83, follow the steps on page 19-11. 


Note: You cannot perform a memory backup from a TI-83 to a TI-83 Plus or a 
TI-83 Plus to a TI-83. 
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Linking a TI-82 and a TI-83 Plus 


You can transfer from a TI-82 to a TI-83 Plus all variables and programs. Also, 
you can transfer from a TI-83 Plus to a TI-82 real lists L1 through Lé6 with up to 
99 elements. 


The software that enables this Cémmunication is built into the TI-83 Plus. To 
transmit data from a TI-83 Plus to a TI-82, follow the steps on page 19-12. To 
transmit data from a TI-82 to a TI-83 Plus, follow the steps on page 1913. 


Note: You cannot perform a memory backup from a TI-82 to a TI-83 Plus ora 
TI-83 Plus to a TI-82. 


Linking a TH73 and a TF83 Plus 


You can transfer real numbers, pics, real lists L1 through L6, and named lists 
from a TI-73 to a TI-83 Plus or from a TI-83 Plus to a TI-73. Named lists may 
also be exchanged. However, 9 is not recognized by the TI-78, so you cannot 
include this symbol in any list names sent to the TI-73. 


The software that enables this communication is built into the TI-83 Plus. 


To transmit data from a TI-83 Plus to a TI-73, follow the steps on page 19-14. 
To transmit data from a TI-73 to a TI-83 Plus, follow the steps on page 19-15. 


Note: You cannot perform a memory backup from a TI-73 to a TI-83 Plus ora 
T83 Plus to a TI-73. 


Connecting Two Calculators with the Cable 


The TI-83 Plus link port is located at the center of the bottom edge of the 
calculator. 


1. Insert either end of the cable into the port very firmly. 
2. Insert the other end of the cable into the other calculator’s port. 


Linking to the CBL/CBR System 


The Calculator-Based Laboratory (CBL 2/CBL) System and the Calculator- 
Based Ranger (CBR) System are optional accessories that connect to a 
TI-83 Plus with the unit-to-unit link cable. With a CBL 2/CBL or CBR and a 
TI-83 Plus, you can collect and analyze real-world data. The software that 
enables this communication is built into the TI-83 Plus. (Chapter 14). 


Linking to a PC or Macintosh® 


The TI™ Connect or TI-GRAPH LINK™ software and a TI-GRAPH LINK 
cable enable the TI-83 Plus to link to a personal computer. 
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Selecting Items to Send 


LINK SEND Menu 
To display the LINK SEND menu, press [LINK]. 
SEND RECEIVE 





1s Al 1+... Displays all items selected. 

2: Al l=. Displays all items deselected. 

Op PieGlithes Displays all program names. 

ARIST ISitzeee Displays all list names. 

Be isitSs LOM MGC. Displays list names L1 through L6. 

6: GDB... Displays all graph databases. 

Hes Pali Geee Displays all picture data types. 

8: Matrix... Displays all matrix data types. 

9: Real... Displays all real variables. 

0: Complex... Displays all complex variables. 

AGEN Vian Sees Displays all Y= variables. 

B: String... Displays all string variables. 

C: Apps... Displays all software applications. 

D: AppVars... Displays all software application variables. 

E: Group... Displays all grouped variables. 

F: SendId Sends the Calculator ID number immediately. (You 
do not need to select SEND.) 

G: SendSW Sends software updates to another TI-83 Plus. 

H: Back Up... Selects all for backup to TI-83 Plus. 


When you select an item on the LINK SEND menu, the corresponding 
SELECT screen is displayed. 


Note: Each SELECT screen, except All+ SELECT, is displayed initially with no data 
selected. 


Selecting Items to Send 
To select items to send on the sending unit, follow these steps. 


1. Press [LINK] to display the LINK SEND menu. 


2. Select the menu item that describes the data type to send. The 
corresponding SELECT screen is displayed. 


3. Press [4] and [+] to move the selection cursor (>) to an item you want to 
select or deselect. 


4. Press to select or deselect the item. Selected names are marked 
with ao. 





Note: An asterisk (*) to the left of an item indicates the item is archived (Chapter 18). 
5. Repeat steps 3 and 4 to select or deselect additional items. 
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Receiving Items 
RR SE ETE 


LINK RECEIVE Menu 
To display the LINK RECEIVE menu, press [LINK] D). 





“Sets unit to receive data transmission. 


“6 


Receiving Unit 


When you select 1:Receive from the LINK RECEIVE menu on the receiving 
unit, the message Waiting... and the busy indicator are displayed. The 
receiving unit is ready to receive transmitted items. To exit the receive 
mode without receiving items, press (ON), and then select 1:Quit from the 
Error in Xmit menu. 


To transmit, follow the steps on page 19-8. 


When transmission is complete, the unit exits the receive mode. You can 
select 1:Receive again to receive more items. The receiving unit then 
displays a list of items received. Press [QUIT] to exit the receive mode. 


DuplicateName Menu 


During transmission, if a variable name is duplicated, the DuplicateName 
menu is displayed on the receiving unit. 





ompts to rename receiving variable. 
2: Overwrite | Overwrites data in receiving variable. 

3: Omit Skips transmission of sending variable. 

4: Quit Stops transmission at duplicate variable. 


When you select 1:Rename, the Name= prompt is displayed, and alpha-lock 
is on. Enter a new variable name, and then press [ENTER]. Transmission 
resumes. 


When you select 2:Overwrite, the sending unit’s data overwrites the 
existing data stored on the receiving unit. Transmission resumes. 


When you select 3:Omit, the sending unit does not send the data in the 
duplicated variable name. Transmission resumes with the next item. 


When you select 4:Quit, transmission stops, and the receiving unit exits 
receive mode. 
Insufficlent Memory in Receiving Unit 


During transmission, if the receiving unit does not have sufficient memory 
to receive an item, the Memory Full menu is displayed on the receiving unit. 


¢ Toskip this item for the current transmission, select 1:Omit. 
Transmission resumes with the next item. 


e Tocancel the transmission and exit receive mode, select 2:Qult. 
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Transmitting Items 





Transmitting Items 


After you have selected items to send on the sending unit (page 19-5) and 
set the receiving unit to receive (page 19-6), follow these steps to transmit 
the items. 


1. Press [>] on the sending unit to display the TRANSMIT menu. 


SEREGT Reig RiSLuP aL 
iMATransri1 


2. Confirm that Waiting... is displayed on the receiving unit, which 
indicates it is set to receive (page 19-6). 


3. Press to select 1:Transmit. The name and type of each item are 
displayed line by line on the sending unit as the item is queued for 
transmission, and then on the receiving unit as each item is accepted. 

*PROGRAML PRGM Receivin 
eee. chen +PROGRAM 
1 


qd)... 
1 





Note: Items sent from the RAM of the sending unit are transmitted to the RAM of the 
receiving unit. Items sent from user data archive of the sending unit are transmitted 
to user data archive of the receiving unit. 


After all selected items have been transmitted, the message Done is 
displayed on both calculators. Press [4] and [+] to scroll through the names. 


Stopping a Transmission 


To stop a link transmission, press (ON). The Error in Xmit menu is displayed 
on both units. To leave the error menu, select 1:Quit. 
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Error Conditions 
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A transmission error occurs after one or two seconds if: 


A cable is not attached to the sending unit. 

A cable is not attached to the receiving unit. 

Note: If the cable is attached, push it in firmly and try again. 

The receiving unit is not set to receive transmission. 

You attempt a backup between a TI-73, a TI-82, or a TI-83 and a 
TI-83 Plus. 


You attempt a data transfer from a TI-83 Plus to a TI-83 with variables 
or features not recognized by the TI-83. 


New variable types and features not recognized by the TI-83 include 
applications, application variables, grouped variables, new variable 
types, or programs with new features in them such as Archive, 
UnArchive, SendID, SendSW, Asm(, AsmComp(, and AsmPrgm. 


You attempt a data transfer from a TI-83 Plus to a TI-82 with data other 
than real lists L1 through L6 or without using menu item 5:Lists to T182. 


You attempt a data transfer from a TI-83 Plus to a TI-73 with data other 
than real numbers, pics, real lists L1 through L6é or named lists with 6 as 
part of the name. 


Although a transmission error does not occur, these two conditions may 
prevent successful transmission. 


You try to use Get( with a calculator instead of a CBL 2/CBL or CBR. 
You try to use GetCalc( with a TI-83 instead of a TI-83 Plus. 
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Transmitting Items to an Additional TI-83 Plus 


After sending or receiving data, you can repeat the same transmission to 
additional TI-83 Plus units—from either the sending unit or the receiving 
unit—without having to reselect data to send. The current items remain 
selected. 


Note: You cannot repeat transmission if you selected All+ or All-. 
To transmit to an additional TI-83 Plus, follow these steps. 
1. Set the TI-83 Plus to receive (page 19-7). 


2. Do not select or deselect any new items to send. If you select or 
deselect an item, all selections or deselections from the previous 
transmission are cleared. 


3. Disconnect the link cable from one TI-83 Plus and connect it to the 
additional TI-83 Plus. 


4. Set the additional TI-83 Plus to receive (page 19-7). 


5. Press [LINK] on the sending TI-83 Plus to display the LINK SEND 
menu. 


6. Select the menu item that you used for the last transmission. The data 
from your last transmission is still selected. 


7. Press [>] to display the LINK TRANSMIT menu. 
8. Confirm that the receiving unit is set to receive (page 19-7). 


9. Press [ENTER] to select 1:Transmit and begin transmitting. 
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Transmitting Items to a TI-83 





Transmitting Items to a TI-83 


You can transfer from a TI-83 Plus to a TI-83 all variables except for 
applications, application variables, grouped variables, new variable types, 
or programs with new features in them such as archiving, and unarchiving. 


If archived variables on the TI-83 Plus are variable types recognized and 
used on the TI-83, you can transmit these variables to the TI-83. They will 
be automatically sent to the RAM of the receiving TI-83 during the transfer 
process. 


To transmit to a TI-83 data that is stored in a TI-83 Plus, follow these steps. 
1. Set the TI-83 to receive (page 19-7). 


2. Press [LINK] on the sending TI-83 Plus to display the LINK SEND 
menu. 


Select the menu items you want to transmit. 
Press [>] to display the LINK TRANSMIT menu. 


Confirm that the receiving unit is set to receive (page 19-7). 


oe Os Ce 


Press to select 1:Transmit and begin transmitting. 
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Transmitting Lists to a TI-82 


The only data type you can transmit from a TI-83 Plus to a TI-82 is real list 
data stored in L1 through L6 with up to 99 elements for each list. 


To transmit to a TI-82 the list data that is stored to TI-83 Plus lists L1, L2, 
L3, L4, L5, or L6, follow these steps. 


19-12 


te 


3 
4. 
5 


6. 


Set the TI-82 to receive (page 19-7). 


Press [LINK] 5 on the sending TI-83 Plus to select 5:Lists to T182. 
The SELECT screen is displayed. 


Select each list to transmit. 

Press [>] to display the LINK TRANSMIT menu. 

Confirm that the receiving unit is set to receive (page 19-7). 
Press to select 1:Transmit and begin transmitting. 


Note: If dimension > 99 for a TI-83 Plus list that is selected to send, the receiving 
TI-82 will truncate the list at the ninety-ninth element during transmission. 
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Resolved Differences between the TI-82 and TI-83 Plus 


Generally, you can transmit items to a TI-83 Plus from a TI-82, but 
differences between the two products may affect some transmitted data. 
This table shows differences for which the software built into the 

TI-83 Plus automatically adjusts when a TI-83 Plus receives TI-82 data. 


TI-82 TI-83 Plus 
Lu LW SE oa AON OS ATURE oA, 5 1 ORE Ne ne ne 
nStart nMin 





TbiMin TbiStartt 


For example, if you transmit from a TI-82 to a TI-83 Plus a program that 
contains nStart on a command line and then display the program on the 
receiving TI-83 Plus, you will see that nMin has automatically replaced 
nStart on the command line. 


Unresolved Differences between the TF82 and TI-83 Plus 


ENG 


The software built into the TI-83 Plus cannot resolve some differences 
between the TI-82 and TI-83 Plus, which are described below. You must 
edit the data on the TI-83 Plus after you transmit to account for these 
differences, or the TI-83 Plus will misinterpret the data. 


The TI-83 Plus reinterprets TI-82 prefix functions to include open 
parentheses, which may add extraneous parentheses to transmitted 
expressions. 


For example, if you transmit sin X+5 from a TI-82 to a TI-83 Plus, the 
TI-83 Plus reinterprets it as sin(X+5. Without a closing parenthesis after X, 
the TI-83 Plus interprets this as sin(X+5), not the sum of 5 and sin(X). 


If a TI-82 instruction that the TI-83 Plus cannot translate is transmitted, the 
ERR:INVALID menu is displayed when the TI-83 Plus attempts to execute 
the instruction. For example, on the TI-82, the character group Un-1 is 
pasted to the cursor location when you press [Un-1]. The TI-83 Plus 
cannot directly translate Un-1 to the TI-83 Plus syntax u(n-1), so the 
ERR:INVALID menu is displayed. 


Note: TI-83 Plus implied multiplication rules differ from those of the TI-82. For 
example, the TI-83 Plus evaluates 1/2X as (1/2)*X, while the Tl-82 evaluates 
1/2X as 1/(2*X) (Chapter 2). 
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Transmitting from a TI-83 Plus to a TI-73 


Transmitting Lists to a TE73 


You can transmit from a TI-S3 Plus to a TI-78 lists, real numbers, pics, real 
list data stored in Li through L6 and named lists. 


Note: Since the Tl-78 does not recognize 0, named lists may not contain 0 
in the list name. 


To transmit to a TL-7S8 list data that is stored to the TI-83 Plus lists L1, La, 
Ls, L4, Ls, or L6, follow these steps. 


1. Set the TL-73 to receive (page 19-7). 


2. Press (Png) [LINK] 4 on the sending TI-S3 Plus to select 4:Lists.... The 
SELECT screen is displayed. 


3 Select lists you want to send. 
4. Press [>] on the sending TI-S3 Plus to display the LINK TRANSMIT menu. 
5. Confirm that the receiving unit is set to receive (page 19-7). 


6 Press [ENTER] to select 1:Transmit and begin transmitting. 


12-14 Communication Link ENG 


Transmitting from a TI-73 to a TI-83 Plus 





Transmitting Lists to a TI-83 Plus 


ENG 


You can transmit frorn a TI-73 to a TI-83 Plus lists, real nurnbers, pics, and 
real list data stored in L1 through Lé and any named lists. 


To transmit to a TI-83 Plus list data that is stored to the TI-72 lists L1, Lz, 
L3, L4, Ls, or Lé, follow these steps. 


1. 


go 


SS Ee 


Set the TI-83 Plus to receive (page 19-7). 
Press on the sending TI-73 to display the APPLICATIONS menu. 


Press on the sending TI-73 to select 1:Link and display the LINK 
SEND menu. 


Choose 0:Vars to T183.and then select the lists you want to send. 
Press [>] on the sending TI-73 to display the LINK TRANSMIT rer. 
Confirm that the receiving unit is set to receive (page 19-7). 

Press to select 1:Transmit and begin transmitting, 
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Backing Up Memory 


Memory Backup 


To copy the exact contents of memory in the sending TI-83 Plus to the 
memory of the receiving TI-83 Plus, put the other unit in receive mode. 
Then, on the receiving unit, select H:Back Up from the LINK SEND menu. 


¢ Warning: H:Back Up overwrites the memory in the receiving unit; all 
information in the memory of the receiving unit is lost. 


Note: If you do not want to do a backup, select 2:Quit to return to the 
LINK SEND menu. 


¢ Select 1:Transmit to begin transmission. 





Receiving Unit 


As a safety check to prevent accidental loss of memory, the message 
WARNING - Backup is displayed when the receiving unit receives notice of 
a backup. 


¢ To continue with the backup process, select 1:Continue. The backup 
transmission begins. 


¢ To prevent the backup, select 2:Quit. 
Note: If a transmission error is returned during a backup, the receiving unit is reset. 
Memory Backup Complete 


When the backup is complete, both the sending calculator and receiving 
calculator display a confirmation screen. 


FEHORY BACKUP | 
Done 
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Table of Functions and Instructions 


Functions return a value, list, or matrix. You can use functions in an expression. 
Instructions initiate an action. Some functions and instructions have arguments. 
Optional arguments and accompanying commas are enclosed in brackets ([ ] ). For 
details about an item, including argument descriptions and restrictions, turn to the 
page listed on the right side of the table. 


From the CATALOG, you can paste any function or instruction to the home screen 
or to acommand line in the program editor. However, some functions and 
instructions are not valid on the home screen. The items in this table appear in the 
same order as they appear in the CATALOG. 


+ indicates either keystrokes that are valid in the program editor only or ones that paste 
certain instructions when you are in the program editor. Some keystrokes display 
menus that are available only in the program editor. Others paste mode, format, or 
table-set instructions only when you are in the program editor. 





Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
abs(valwe) Returns the absolute value of a 
real number, expression, list, © NUM 
or matrix. 1:abs( 2-13 
10-10 
abs(complex value) Returns the magnitude of a 
complex number or list. CPX 
5:abs/( 2-19 
valueA and valueB Returns 1 if both valweA and [TEST] 
valueB are # 0. valueA and LOGIC 
valueB can be real numbers, 1:and 
expressions, or lists. 2-26 
angle(valwe) Returns the polar angle of a 
complex number or list of CPX 
complex numbers. 4:angle( 2-19 
ANOVA(list1 ,list2 Performs a one-way analysis of [STAT 
[,lést3,...,l¢st20]) variance for comparing the TESES: 
means of two to 20 F:ANOVA( 
populations. 13-24 
Ans Returns the last answer. [ANS] 1-18 
Archive Moves the specified variables [MEM] 
from RAM to the user data 5:Archive 
archive memory. 18-10 
Asm(assemblyprgmname) Executes an assembly [CATALOG] 
language program. Asm( 16-24 
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Function or Instruction/ 
Arguments 


AsmComp(prgmASM1, 


prgmASM2) 


AsmPrgm 


Result 


Compiles an assembly 
language program written in 
ASCII and stores the hex 


version:” 


Must be used as the first line of 
an assembly language program. 


augment(matrixA,matrixB) Returns a matrix, which is 


augment(listA,listB) 


AxesOff 
AxesOn 


a+bi 


bal(npmt[,roundvalue]) 


matrixB appended to matrixA 


as new columns. 


Returns a list, which is listB 
concatenated to the end of 


listA. 


Turns off the graph axes. 


Turns on the graph axes. 


Sets the mode to rectangular 


complex number mode (a+b?). 


Key or Keys/ 
Menu or Screen/Item 


2nd} [CATALOG] 
AsmComp( 
2nd} [CATALOG] 
AsmPrgm 16-24 
2nd} [MATRX] 
MATH 
7:augment( 
2nd] [LIST] 
OPS 
9:augment( 
+ (2nd) [FORMAT] 
AxesOff 


t [FORMAT] 
AxesOn 3-14 


t 
a+bi 1-12 


16-24 


10-14 





11-15 


3-14 


Computes the balance at npmt 1:Finance 
for an amortization schedule 


using stored values for PV, 1%, 


and PMT and rounds the 
computation to rowndvalue. 


binomcdf(numtrials,p[,7]) Computes a cumulative 
probability at x for the discrete DISTR 


binomial distribution with the 


specified numtrials and 
probability p of success on 


each trial. 


CALC 
9:bal( 


14-10 
[DISTR] 


A:binomcdf( 
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Table of Functions and Instructions (continued) 


Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
binompdf(numtrials,p[,x]) Computes a probability at x for [DISTR] 
the discrete binomial DISTR 
distribution with the specified 0:binompdf( 
numtrials and probability p of 
success on each trial. 13-32 
x2cdf(lowerbound, Computes the x? distribution [DISTR] 
upperbound,df) probability between DISTR 


lowerbound and upperbound  7:x2cdf( 

for the specified degrees of 

freedom df. 13-30 
x2pdf(x,d/) Computes the probability [DISTR] 

density function (pdf) forthe DISTR 

x? distribution at a specified x 6:x2pdf( 

value for the specified degrees 


of freedom df. 13-30 
x2-Test(observedmatrix, Performs a chi-square test. + 
expectedmatrix drawflag=1 draws results; TESTS 
[,drawflag]) drawflag=0 calculates results.  C:y2-Test( 13-21 
Circle(X,Y,radius) Draws a circle with center [DRAW] 
(X,Y) and radius. DRAW 
9:Circle( 8-11 
Clear Entries Clears the contents of the Last [MEM] 
Entry storage area. MEMORY 
3:Clear Entries 18-5 
ClrAllLists Sets to 0 the dimension of all [MEM] 
lists in memory. MEMORY 
4:CIrAllLists 18-5 
CirDraw Clears all drawn elements from [DRAW] 
a graph or drawing. DRAW 
1:CirDraw 84 
ClrHome Clears the home screen. i 
0 
8:ClrHome 16-21 
CirList listnamel Sets to 0 the dimension of one [STAT 
[,listname2, Ate or more listnames. EDIT 
listname n] 4:ClrList 12-20 
ClirTable Clears all values from the + 
table. /0 


9:CirTable 16-21 
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Function or Instruction/ Key or Keys/ 




















Arguments Result Menu or Screen/Item 
conj(value) Returns the complex conjugate 

of a complex number or list of CPX 

complex numbers. 1:conj( 2-18 
Connected Sets connected plotting mode; + 

resets all Y= editor graph-style | Connected 

settings to”. 1-11 
CoordOft Turns off cursor coordinate + (2nd) [FORMAT] 

value display. CoordOff 3-14 
CoordOn Turns on cursor coordinate + (2nd) [FORMAT] 

value display. CoordOn 3-14 
cos(value) Returns cosine of a cos 

real number, expression, or 

list. 2-3 
cos '(valwe) Returns arccosine of a real 2nd) [COS] 

number, expression, or list. 2-3 
cosh(value) Returns hyperbolic cosine of a [2nd] [CATALOG] 

real number, expression, or cosh( 

list. 15-10 
cosh '(value) Returns hyperbolic arccosine — [2nd] [CATALOG] 

of areal number, expression, cosh? 

or list. 15-10 
CubicReg [Xlistname, Fits a cubic regression model [STAT 

Ylistname freqlist, to Xlistname and Ylistname CALC 
regequ|] with frequency freqlist, and 6:CubicReg 

stores the regression equation 

to regequ. 12-26 
cumSum(/ist) Returns a list of the cumulative [LIST] 


sums of the elements in list, OPS 
starting with the first element. 6:cumSum( 11-12 





cumSum(matrix) Returns a matrix of the (2nd) [MATRX] 
cumulative sums of matrix MATH 


elements. Each element inthe 0:cumSum( 
returned matrix is a cumulative 
sum of a matrix column from 








top to bottom. 10-15 
dbd(datel,date2) Calculates the number of days 1:Finance 

between datel and date2 using CALC 

the actual-day-count method. D:dbd( 14-14 
valuerDec Displays a real or complex 

number, expression, list, or MATH 

matrix in decimal format. 2:>Dec 2-5 
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Table of Functions and Instructions (continued) 














Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
Degree Sets degree angle mode. + 
Degree 1-11 
DelVar variable Deletes from memory the + 
contents of variable. CTL 


G:DelVar 16-16 











DependAsk Sets table to ask for + (2nd) [TBLSET] 
dependent-variable values. Depend: Ask 7-3 
DependAuto Sets table to generate + 2nd) [TBLSET] 
dependent-variable values Depend: Auto 
automatically. 7-3 
det(matrix) Returns determinant of [MATRX] 
matrix. MATH 
1:det( 10-12 
DiagnosticOft Sets diagnostics-off mode; r, r2, [CATALOG] 
and R? are not displayed as DiagnosticOff 
regression model results. 12-23 
DiagnosticOn Sets diagnostics-on mode; r, r2, [CATALOG] 
and R? are displayed as DiagnosticOn 
regression model results. 12-23 
dim(listname) Returns the dimension of [LIST] 
listname. OPS 
3:dim( 1-0) 
dim(matrixname) Returns the dimension of [MATRX] 
matrixname as a list. MATH 
3:dim( 10-12 
length> dim(listname) Assigns a new dimension [LIST] 
(length) to anew or existing OPS 
listname. 3:dim( 11-11 
{rows,columns}> Assigns new dimensions to a [MATRX] 
dim(matrianame) new or existing matrixname. MATH 
3:dim( 10-13 
Disp Displays the home screen. t 
vO 
3:Disp 16-19 
Disp [valweA,valueB, Displays each value. t 
valueC,...,value n} VO 
3:Disp 16-19 
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Function or Instruction! 














Key or Keys/ 
Arguments Result Menu or Screen/Item 
DispGraph Displays the graph. i 
/O 
J 4:DispGraph 16-20 
DispTable Displays the table. + 
V0 
5:DispTable 16-20 
valueyDMS Displays value in DMS format. [ANGLE] 
ANGLE 
4:>DMS 2-24 
Dot Sets dot plotting mode; resets + [MODE] 
all Y= editor graph-style settings Dot 
tOn 1-11 
DrawF expression Dawe expression (in terms of Gad) [DRAW] 
X) on the graph. RAW 
3 DrawF 8-9 
Drawinv expression Draws the inverse of [DRAW] 
expression by plotting X values DRAW 
on the y-axisand Yvalueson  8:Drawinv 
the x-axis. 8-9 
:DS<(variable,value) Decrements variable by 1; + 
scommandA skips commandA if variable< CTL 
commands value. B:DS<( 16-15 
e(power) Returns e raised to power. [e7] 
2-4 
eA(list) Returns a list of e raised toa [e] 
list of powers. 2-4 
Exponent: Returns value times 10 to the [EE] 
valueEexponent exponent. 1-7 
Exponent: Returns list elements times 10 [EE] 
listEexponent to the exponent. 1-7 
Exponent: Returns matrix elements times [EE] 
matrixzexponent 10 to the exponent. 1-7 
bEff(nominal rate, Computes the effective interest 1:Finance 
compounding periods) rate. CALC 
C:>>Eff( 14-13 
Else 


See If:Then:Else 


ie 


NG 
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Function or Instruction/ 
Arguments 


End 





Eng 


Equ>String(Y= var,Strn) 


expr(stving) 


ExpReg [Alistname, 


Ylistname,freqlist,regequ] 


Fcdf(lowerbound, 
upperbound, 
numerator df, 
denominator df) 


Fill(valwe,matrianame) 


Fill(valwe,listrname) 


Result 


Identifies end of For(, 
If-Then-Else, Repeat, or While 
loop. 


Sets engineering display mode. 


Converts the contents of a Y= 
var to a string and stores it in 
Strn. 


Converts string to an 
expression and executes it. 


Fits an exponential regression 
model to Xlistname and 
Ylistname with frequency 
freqlist, and stores the 
regression equation to regequ. 


Turns off the expression 
display during TRACE. 

Turns on the expression 
display during TRACE. 
Computes the F distribution 
probability between 
lowerbound and upperbound 
for the specified numerator df 
(degrees of freedom) and 
denominator df. 


Key or Keys/ 
Menu or Screen/Item 


t 
CTL 
7:End 
t 
Eng 
[2nd] [CATALOG] 
Equ>String( 


16-11 


1-10 


15-7 
[CATALOG] 
expr( 15-7 
CALC 
0:ExpReg 


12-26 
i [FORMAT] 
ExprOff 3-14 
+ [FORMAT] 
ExprOn 3-14 
[DISTR] 
DISTR 
9:F cdf( 


Stores valwe to each element in [MATRX] 


matrixcname. 


MATH 
4:Fill( 


Stores value to each element in (LIST] 


listname. 


Sets fixed-decimal mode for # 
of decimal places. 


Sets floating decimal mode. 


OPS 

4:Fill( 

t 
0123456789 
(select one) 1-10 


t 
Float 1-10 


11-11 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 


fMax(expression,variable, Returns the value of variable 
lower,upper[,tolerance]) where the local maximumof MATH 
expression occurs, between 7:fMax( 
lower and upper, with 

















specified tolerance. 2-6 
fMin(expression,variable, Returns the value of variable 
lower,upper|,tolerance]) where the local minimum of MATH 
expression occurs, between 6:fMin( 
lower and upper, with 
specified tolerance. 2-6 
fnint(expression,variable, Returns the function integral of 
lower,upper[,tolerance]) expression with respect to MATH 
variable, between lowerand  9:fnInt( 
upper, with specified 
tolerance. 2-7 
FnOff [function#, Deselects all Y= functions or VARS 
Sunction#,... function n] specified Y= functions. Y-VARS On/Off 
2:FnOff 3-8 
FnOn [function#, Selects all Y= functions or VARS 
Sunction#,... function n] specified Y= functions. Y-VARS On/Off 
1:FnOn 3-8 
:For(variable,begin,end Executes commands through + 
[,imcrement]) End, incrementing variable CTL 
scommands from begin by increment until 4:For( 
:End variable>end. 
scommands 16-11 
fPart(value) Returns the fractional part or 
parts of a real or complex NUM 
number, expression, list, or 4:fPart( 2-14 
matrix. 10-11 
Fpdf(x,numerator df, Computes the F distribution [DISTR] 
denominator df) probability between DISTR 
lowerbound and upperbound 8:F pdf( 
for the specified nwmerator df 
(degrees of freedom) and 
denominator df. 13-31 
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Table of Functions and Instructions (continued) 


Function or Instruction/ 
Arguments 


valwerFrac 


GarbageCollect 


gcd(valweA, valweb) 


geometcdf(p),.x) 


geometpdf(p,.“) 


Get(variable) 


GetCalc(variable) 


getKey 


Goto label 


Result 


Displays a real or complex 
number, expression, list, or 
matrix as a fraction simplified 
to its simplest terms. 


Sets full screen mode. 
Sets function graphing mode. 


Displays the garbage collection 
menu to allow cleanup of 
unused archive memory. 


Returns the greatest common 
divisor of valweA and valweB, 
which can be real numbers or 
lists. 

Computes a cumulative 
probability at a, the number of 
the trial on which the first 
success occurs, for the discrete 
geometric distribution with the 
specified probability of success 
p. 

Computes a probability at a, the 
number of the trial on which the 
first suecess occurs, for the 
discrete geometric distribution 
with the specified probability of 
SUCCESS P. ‘ 

Gets data from the CBL 2/CBL 
or CBR System and stores it in 
variable. 

Gets contents of variable on 
another TI-83 Plus and stores it 
to variable on the receiving 
TI-83 Plus. 

Returns the key code for the 
current keystroke, or 0, if no 
key is pressed. 


Transfers control to label. 
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Key or Keys/ 
Menu or Screen/item 


MATH 
1:>Frac 


+ (MObE} 
Full 1-12 


t 
Func 1-11 


[CATALOG] 
GarbageCollect 
18-19 


NUM 
9:gcd( 
2-15 
[DISTR] 
DISTR 
E:geometcdf( 


[DISTR] 
DISTR 
D:geometpdf( 


13-33 
+ 
VO 
A:Get( 16-22 
t 
VO 
0:GetCalc( 16-22 


t 
/O 
7:getKey 16-21 


+ (PRGM) 
Gn 
0:Goto 16-14 





Function or Instruction/ 
Arguments 


GraphStyle(function#, 


graphstyle#) 
GridOft 
GridOn 
G-T 
Horiz 


Horizontal y 


identity(dimension) 


If condition 
scommandA 
scommands 
If condition 
Then 
scommands 
:End 
commands 
:If condition 
:Then 
commands 
:Else 
scommands 
:End 
commands 
imag(value) 


Result 
Sets a graphstyle for 
function#. 


Turns off grid format. 


Turns on grid format. 


Sets graph-table vertical 


split-screen mode. 


Sets horizontal 
split-screen mode. 


Draws a horizontal line at y. 


Returns the identity matrix of 
dimension rows x dimension 


columns. 


If condition = 0 (false), skips 


commandA. 


Executes commands from 
Then to End if condition = 1 


(true). 


Executes commands from 
Then to Else if condition = 1 
(true); frorn Else to End if 


condition = 0 (false). 


Returns the imaginary 


(nonreal) part of a complex 
number or list of complex 


numbers. 


Key or Keys/ 
Menu or Screen/item 


t 
CTL 
H:GraphStyle( 16-16 


f [FORMAT] 
GridOft 3-14 


t [FORMAT] 
GridOn 314 


+ (MODE) 
G-T 1-12 


i 
Horiz 1-12 


2nd) [DRAW] 
DRAW 
3:Horizontal 86 


2nd} [MATRX] 
MATH 
5:identity( 10-13 


t 
CTL 
1:If 16-10 


t 
CTL 
2:Then 





16-10 
t 
CTL 
3:Else 


16-11 
CPX 
3:imag( 
2-18 
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Table of Functions and Instructions (continued) 





Function or Instruction/ 
Arguments 
IndpntAsk 


IndpntAuto 

Input 

Input [variable] 

Input ["text" variable] 

Input [Strn,variable] 

inString(string,substring 
[,start]) 


int(value) 


LInt(pmt1 pmt2 
[,roundvalue]) 


invNorm(area[,u1,0]) 


iPart(value) 


Result 


Sets table to ask for 
independent-variable values. 


Sets table to generate 
independent-variable values 
automatically. 


Displays graph. 
Prompts for value to store to 
variable. 


Displays Strn and stores 
entered value to variable. 


Key or Keys/ 
Menu or Screen/Item 


+ [TBLSET] 
Indpnt: Ask 7-3 


7 {TBLSET] 
Indpnt: Auto 
7-3 


t 
V0 
1:Input 


t 
/0 


1:Input 


t 
V/O 
1:Input 


16-17 


16-18 


16-18 


Returns the character position [CATALOG] 


in string of the first character 


of substring beginning at start. 


Returns the largest integer < a 
real or complex number, 
expression, list, or matrix. 


inString( 


NUM 
5:int( 


Computes the sum, rounded to 1:Finance 


roundvalue, of the interest 
amount between pmtl and 
pmt2 for an amortization 
schedule. 


Computes the inverse 


CALC 
A:2int( 


[DISTR] 


cumulative normal distribution DISTR 
function for a given area under 3:invNorm( 


the normal distribution curve 
specified by yu and o. 


Returns the integer part of a 
real or complex number, 
expression, list, or matrix. 
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NUM 
3:iPart( 








Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 


irr(CF0O,CFList[,CFFreq]) Returns the interest rate at 1:Finance 
which the net present value of CALC 
the cash flow is equal to zero. 8:irr( 











“0 148 
1IS>(variable,value) Increments variable t 
scommandA by 1; skips commandA if CTL 
-<commands variable>value. A:IS>( 16-14 
Llistname Identifies the next one to five [LIST] 
characters as a user-created OPS 
list name. Bit 11-16 
LabelOft Turns off axes labels. ; [FORMAT] 
LabelOff 3-14 
LabelOn Turns on axes labels. t [FORMAT] 
LabelOn 3-14 
Lbl label Creates alabelofoneortwo 7 
characters. CTL 
9:LbI 16-14 
Icm(valueA,valueB) Returns the least common 


multiple of valweA and valueB, NUM 
which can be real numbers or 8:Icm( 





lists. 2-15 
length(string) Returns the number of [CATALOG] 
characters in string. length( 15-8 
Line(X1,Y1,X2,Y2) Draws a line from (X1,Y1) to [DRAW] 
(X2,Y2). DRAW 
2:Line( 8-5 
Line(X1,Y1,X2,Y2,0) Erases a line from (X1,Y1) to (2nd) [DRAW] 
CZ Y2): DRAW 
2:Line( 85 
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Table of Functions and Instructions (continued) 

















Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
eT 
LinReg(a+bx) [Xlistname, _ Fits a linear regression model 
Ylistname,freqlist, to Xlistname and Ylistname CALC 
regequ] with frequency freqlist, and 8:LinReg(a+bx) 
stores the regression equation 
to regequ. 12-26 
LinReg(ax+b) [Xlistname, Fits a linear regression model [STAT 
Ylistname,freqlist, to Xlistname and Ylistname CALC 
regequ] with frequency freqlist, and 4:LinReg(ax+b) 
stores the regression equation 
to regequ. 12-25 
LinRegTTest [Xlistname, Performs a linear regression aT 
Ylistname,freqlist, and a t-test. alternative=-1 is TESTS 
alternative,regequ] <; alternative=0 is 4; E:LinRegTTest 
alternative=1 is >. 13-23 
AList(list) Returns a list containing the [LIST] 
differences between OPS 
consecutive elements inlist. _7:AList( 11-12 
List) matr(listnamel].,..., Fills matrianame column by [LIST] 
listname n,matrixname) column with the elements from OPS 
each specified listname. 0:List> matr( 10-14 
11-15 
In(value) Returns the natural logarithm 
of a real or complex number, 
expression, or list. 2-4 
LnReg [Xlistname, Fits a logarithmic regression STAT 
Ylistname,freqlist, model to Alistname and CALC 
regequ] Ylistname with frequency 9:LnReg 
freqlist, and stores the ~ 
regression equation to regequ. 12-26 
log(value) Returns logarithm ofarealor {LOG 
complex number, expression, 
or list. 2-4 
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Function or Instruction/ 
Arguments 


Logistic [Xlistname, 
Ylistname,freqlist, 
regequ] 


Key or Keys/ 
Result Menu or Screen/Item 


Fits a logistic regression model 

to Xlistname and Ylisthame CALC 

with frequency freglist, and B:Logistic 

stores the regression equation 

to regequ. 12-27 


Matr> list(matrix, Fills each listname with [LIST] 
listnameA,...,listname n) elements from each column in OPS 10-14 


matrix. A:Matr> list( 11-16 





Matr> list(matria, 
column#,listname) 


Fills alistname with elements [LIST] 
from a specified column# in OPS 10-14 








matrix. A:Matr> list/( 11-16 
max(valueA,valueB) Returns the larger of valueA 
and valueB. NUM 
7:max( 2-15 
max(list) Returns largest real or [LIST] 
complex element in list. MATH 
2:max( 11-17 
max(listA,listB) Returns a real or complex list of [LIST] 
the larger of each pair of MATH 
elements in listA and listB. 2:max( 
11-17 


max(value, list) 


mean(list[,freqlist]) 


median(list[,freqlist]) 


Med-Med [Xlistname, 
Ylistname,freqlist, 
regequ|] 


Menu("title","text1",labell 


[,...,"text7",label7]) 


Returns a real or complex list of [LIST] 
the larger of value or eachlist MATH 


element. 2:max( 11-17 
Returns the mean of list with [LIST] 
frequency freqlist. MATH 

3:mean( 11-17 
Returns the median of list with [LIST] 
frequency freqlist. MATH 

4:median( 11-17 


Fits a median-median model to [STAT 
Alistname and Ylistname with CALC 
frequency freqlist, and stores 3:Med-Med 
the regression equation to 


regequ. 12-25 
Generates a menu of up to al 

seven items during program CTL 

execution. C:Menu( 16-15 
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Table of Functions and Instructions (continued) 














Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
min(valueA,valueB) Returns smaller of valweA and 
valueB. NUM 
6:min( 2-15 
min(list) Returns smallest real or [LIST] 
complex element in list. MATH 
1:min( 11-17 
min(listA,listB) Returns real or complex list of [LIST] 
the smaller of each pair of MATH 
elements in listA and listB. 1:min( 11-17 
min(value, list) Returns a real or complex list [LIST] 
of the smaller of value or each MATH 
list element. 1:min( 11-17 
valueA nCr valueB Returns the number of 
combinations of valueA taken PRB 
valueB at a time. 3:nCr 2-21 
value nCr list Returns a list of the 
combinations of value taken PRB 
each element in list atatime. 3:nCr 2-21 
list nCr value Returns a list of the MATH 
combinations of each element PRB 
in list taken value at a time. 3:nCr 2-21 
lista nCr listB Returns a list of the MATH 
combinations of each element PRB 
in listA taken eachelementin 3:nCr 
listB at a time. 2-21 
nDeriv(expression,variable, Returns approximate 
value[,€]) numerical derivative of > MATH 
expression with respect to 8:nDeriv( 
variable at value, with 
specified e. 2-7 
pNom(effective rate, Computes the nominal interest 1:Finance 
compounding periods) rate. CALC 
B:>Nom( 14-13 
Normal Sets normal display mode. + 
Normal 1-10 
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Function or Instruction/ Key or Keys/ 








Arguments Result Menu or Screen/Item 
normalcdf(lowerbound, Computes the normal [DISTR] 
upperbound|,11,0]) distribution probability DISTR 
between lowerbound and 2:normalcdf( 
upperbound for the specified yu 
and o. 13-29 
normalpdf(x[,11,0]) Computes the probability [DISTR] 


density function for the normal DISTR 
distribution at a specified x 1:normalpdf( 





value for the specified y and o. 13-28 
not(value) Returns 0 if value is # 0. value [TEST] 

can be a real number, LOGIC 

expression, or list. 4:not( 2-26 
valueA nPr valueB Returns the number of 

permutations of valueA taken PRB 

valueB at a time. 2:nPr 2-21 
value nPr list Returns a list of the 

permutations of value taken PRB 

each element in list atatime. 2:nPr 2-21 
list nPr value Returns a list of the MATH 

permutations of each element PRB 

in list taken value at a time. 2:nPr 2-21 
lista nPr listB Returns a list of the MATH 

permutations of each element PRB 

inlistA taken eachelementin 2:nPr 

listB at a time. 2-21 
npv(interest rate,CFO, Computes the sum of the 1:Finance 

CFList[,CFFreq]) present values for cash inflows CALC 

and outflows. 7:npv( 14-9 

valueA or valueB Returns 1 if valueA or valueB [TEST] 


is + 0. valueA and valueB can LOGIC 
be real numbers, expressions, 2:or 
or lists. 2-26 
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Table of Functions and Instructions (continued) 


a 


Function or Instruction/ 
Arguments 


Result 


Output(row,column,"tewt") Displays text beginning at 


specified row and column. 


Output(row,column,value) Displays value beginning at 


Param 


Pause 


Pause [value] 


Plot#(type,Xlistname, 
Ylistname,mark) 


specified row and column. 


Sets parametric graphing 
mode. 
Suspends program execution 


until you press [ENTER]. 


Displays value; suspends 
program execution until you 
press [ENTER]. 

Defines Plot# (1, 2, or 3) of 
type Scatter or xyLine for 
Xlistname and Ylistname 
using mark. 


Key or Keys/ 
Menu or Screen/Item 


‘i 
/0 
6:Output( 
t 
0 
6:Output( 
t 


Par 


+ [PRGM 
Crk 
8:Pause 


PRGM] 
CTL 
8:Pause 16-13 


t [STAT PLOT] 
PLOTS 
1:Plot1- 
2:Plot2- 
3:Plot3- 


16-20 


16-20 


1-11 


16-13 





— 


12-34 


Defines Plot# (1, 2, or 3) of 


Plot#(type,Xlistname, 
Sreqlist) 


Plot#(type,Xlistname, 
Sreqlistymark) 


Ploti#(type,datalistname, 
data axis,mark) 


PlotsOff [1,2,3] 


PlotsOn [1,2,3] 


type Histogram or Boxplot for 
Xlistname with frequency 
freqlist. 


Defines Plot# (1, 2, or 3) of 
type ModBoxplot for 
XAlistname with frequency 
freqlist using mark. 


Defines Plot# (1, 2, or 3) of 
type NormProbPlot for 
datalistname on data axis 


7 [STAT PLOT] 
PLOTS 
1:Plott- 
2:Plot2- 
3:Plot3- 12-34 


+ [STAT PLOT] 
PLOTS 
1:Plot1- 
2:Plot2- 
3:Plot3- 12-34 


1] [STAT PLOT] 
PLOTS 
1:Plot1- 


using mark. data axis canbe X 2:Plot2- 


or Y. 


Deselects all stat plots or one 
or more specified stat plots (1, 
2, or 3). 


Selects all stat plots or one or 
more specified stat plots (1, 2, 
or 3). 


3:Plot3- 


[STAT PLOT] 
STAT PLOTS 
4:PlotsOff 12-35 


[STAT PLOT] 
STAT PLOTS 


12-34 


5:PlotsOn 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
Pmt_Bgn Specifies an annuity due, 1:Finance 


where payments occur atthe CALC 

beginning of each payment F:Pmt_Bgn 

period. ~” 1414 
Pmt_End Specifies an ordinary annuity, 1:Finance 

where payments occur at the CALC 

end of each payment period. E:Pmt_End 14-14 











poissoncdf(u,x) Computes a cumulative [DISTR] 
probability at x for the discrete DISTR 
Poisson distribution with C:poissoncdf( 
specified mean . 13-33 
poissonpdf(i,7) Computes a probability at x for [DISTR] 
the discrete Poisson distribution DISTR 
with the specified mean nu. B:poissonpdf( 13-32 
Polar Sets polar graphing mode. + 
Pol 5-3 
complex value »Polar Displays complex value in 
polar format. CPX 
7:>Polar 2-19 
PolarGC Sets polar graphing i [FORMAT] 
coordinates format. PolarGC 3-13 
prgmname Executes the program name. t+ 
CTRL 
D:prgm 16-16 
=Prn(pmt1 pmt2 Computes the sum, rounded to 1:Finance 
Lroundvalue]) roundvalue, of the principal CALC 
amount between pmtl and 0:2Prn( 
pmté for an amortization 
schedule. 14-10 
prod(list[,start,end]) Returns product of list [LIST] 
elements between start and MATH 
end. 6:prod( 11-18 
Prompt variableA Prompts for value for t 
[,variableB,....variable n] variableA, then variableB, and W/O 
so on. 2:Prompt 16-19 
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Table of Functions and Instructions (continued) 


Function or instruction/ 
Arguments 


1-PropZint(x,n 
[,confidence level]) 


2-PropZint(x1,n1,72,n2 
[,confidence level]) 


1-PropZTest(p0,7,n 
[,alternative,drawflag]) 


2-PropZTest(x1,n1,x2,n2 
[,alternative,drawflag]) 


Pt-Change(v,y) 


Pt-Off(v,y[,mark]) 


Pt-On(xv,y[,mark]) 


PwrReg [Xlistname, 
Ylistname,freqlist, 
regequ] 


Result 


Computes a one-proportion 2 
confidence interval. 


Computes a two-proportion 2 
confidence interval. 


Computes a one-proportion z 
test. alternative=-1 is <; 
alternative=0 is #; 
alternative=1 is >. drawflag=1 
draws results; drawflag=0 
calculates results. 


Computes a two-proportion 2 
test. alternalive=-1 is <; 
alternative=0 is #; 
alternative=1 is >. drawflag=1 
draws results; drawflag=0 
calculates results. 


Reverses a point at (x,y). 


Erases a point at (wy) using 
mark. 


Draws a point at (wy) using 
mark. 


Fits a power regression model 
to Alistname and Ylistname 
with frequency freqlist, and 
stores the regression equation 
to regequ. 


Key or Keys/ 
Menu or Screen/Item 


t (STAT) 

TESTS 
A:1-PropZint( 13-20 
t (STAT) 

TESTS 
B:2-PropZint( 13-20 
t (STAT) 

NESS 
5:1-PropZTest( 





13-14 


+ (STAT 
TESTS 
6:2-PropZTest( 


13-15 


[DRAW] 
POINTS 
3:Pt-Change( 
[DRAW] 
POINTS 
2:Pt-Off( 
[DRAW] 
POINTS 
1:Pt-On( 
STAT 

CALC 
A:PwrReg 


8-15 


8-15 


8-14 
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Function or Instruction/ Key or Keys/ 























Arguments Result Menu or Screen/Item 
Pxl-Change(row,column) Reverses pixel at [DRAW] 
(row,column); 0 < row < 62 POINTS 
and 0 < column < 94. 6:PxlChange( 8-16 
PxF-Off(row,column) Erases pixel at (row,column); [DRAW] 
0 < row < 62 and POINTS 
0 < column < 94. 5:Px-Off( 8-16 
Pxl-On(row,column) Draws pixel at (row,column); [DRAW] 
0< row < 62 and POINTS 
0 < column < 94. 4:PxI-On( 8-16 
px-Test(row,column) Returns 1 if pixel (row, [DRAW] 
column) is on, 0 if it is off; POINTS 
0 < row < 62 and 7:pxi-Test( 
0 < column < 94. 8-16 
P>Rx(r,6) Returns X, given polar [ANGLE] 
coordinates r and 8 or alist of ANGLE 
polar coordinates. 7:P>Rx( 2-24 
PpRy(r,6) Returns Y, given polar [ANGLE] 
coordinates r and 9 or alist of ANGLE 
polar coordinates. 8:P>Ry( 2-24 
QuadReg [Xlistname, Fits a quadratic regression 
Ylistname freqlist, model to Xlistname and CALC 
regequ] Ylistname with frequency 5:QuadReg 
freqlist, and stores the 
regression equation to regequ. 12-25 
QuartReg [Xlistname, Fits a quartic regression model 
Ylistname freqlist, to Xlistname and Ylistname CALC 
regequ] with frequency freqlist, and 7:QuartReg 
stores the regression equation 
to regequ. 12-26 
Radian Sets radian angle mode. t 
Radian 1-11 
rand[(numtrials)] Returns a random number MATH 
between 0 and 1 fora PRB 
specified number of trials 1:rand 
numtrials. 2-20 
randBin(numtrials,prob Generates and displays a 
[,mumsimulations]) random real number from a PRB 
specified Binomial distribution. 7:randBin( 2-22 
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Table of Functions and Instructions (continued) 


Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
randint( lower,upper Generates and displays a 
[,numtrials]) random integer within arange PRB 


specified by lower and upper _ 5:randiInt( 
integer bounds for a specified 


number of trials numtrials. 2-22 
randM(rows,columns) Returns a random matrix of [MATRX] 
rows (1-99) x columns (1-99). MATH 
6:randM( 10-13 
randNorm(u,o[,numtrials]) Generates and displays a 


random real number from a PRB 
specified Normal distribution 6:randNorm( 














specified by p ando fora 
specified number of trials 
numtrials. 2-22 
reAdi Sets the mode to polar 
complex number mode (reA@i). reAdi 1-12 
Real Sets mode to display complex f+ 
results only when you enter Real 
complex numbers. 1-12 
real(value) Returns the real part of a 
complex number or list of CPX 
complex numbers. 2:real( 2-18 
RecaliGDB n Restores all settings stored in [DRAW] 
the graph database variable STO 
GDBn. 4:RecallGDB 8-20 
RecallPic n Displays the graph and adds [DRAW] 
the picture stored in Picn. STO 
2:RecallPic 8-18 
complex value Rect Displays complex value or list 
in rectangular format. CPX 
6:>Rect 2-19 
RectGC Sets rectangular graphing ft [FORMAT] 
coordinates format. RectGC 3-13 
ref(matrix) Returns the row-echelon form [MATRX] 
of a matrix. MATH 
A:ref( 10-15 
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Function or Instruction/ Key or Keys/ 


Arguments Result Menu or Screen/Item 
:Repeat condition Executes commands until ii 
commands condition is true. CTL 
:End 6:Repeat 
commands a 16-12 
Return Returns to the calling program. + 

(ene 


E:Return 16-16 


round(valwe[,#decimals]) | Returns a number, expression, 

list, or matrix rounded to NUM 

#decimals (< 9). 2:round( 2-13 
*row(value,matrix,row) Returns a matrix with row of [MATRX] 

matrix multiplied by valwe and MATH 


stored in row. E:*row( 10-16 
row+(matriz,rowA,rowB) Returns a matrix with rowA of [MATRX] 
matrix added to rowB and MATH 
stored in rowB. D:row+( 10-16 
*row+(value,matrix, Returns a matrix with rowA of [MATRX] 
rowA,rowB) matrix multiplied by value, MATH 
added to rowB, andstoredin F:*row+( 
rows. 10-16 
rowSwap(matrix,rowA, Returns a matrix with rowA of [MATRX] 
rowB) matrix swapped with rowB. MATH 
C:rowSwap( 10-16 
rref(matrix) Returns the reduced row- [MATRX] 
echelon form of a matrix. MATH 
B:rref( 10-15 
R>Pr(xv,y) Returns R, given rectangular [ANGLE] 
coordinates x and y or alist of ANGLE 
rectangular coordinates. 5:R>Pr( 2-24 
R>PO(x,y) Returns 6, given rectangular [ANGLE] 
coordinates x and y or alist of ANGLE 
rectangular coordinates. 6:R>PO( 2-24 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
2-SampF Test [listnamel, Performs atwo-sample F test. + 
listname2 freqlistl, alternative=-1 is <; TESTS 
Sreglist2,alternative, alternative=0 is #; D:2-SampF Test 
drawflag] alternative=1 is >. drawflag=1 
(Data list input) draws results; drawflag=0 
calculates results. 13-22 
2-SampF Test Sx1,n1, Performs a two-sample F test. ft 
Sx2,n2[, alternative, alternative=-1 is <; TESTS 
drawflag] alternative=0 is #; D:2-SampF Test 
(Summary stats input) alternative=1 is >. drawflag=1 
draws results; drawflag=0 
calculates results. 13-22 
2-SampTint [listnamel, Computes a two-sample t t 


listname2, 
Sreqlistl freqlist2, 
confidence level,pooled] 
(Data list input) 
2-SampTint x1,Sx1,n1, 
X2,SxL2,n2 
[,confidence level,pooled] 
(Summary stats input) 
2-SampTtTest [listnamel, 
listname2,freqlist1, 
Sreqlist2,alternative, 
pooled,drawflag] 
(Data list input) 


confidence interval. pooled=1 TESTS 
pools variances; pooled=0 does 0:2-SampTint 
not pool variances. 


13-19 
Computes a two-sample t fi 
confidence interval. pooled=1 TESTS 
pools variances; pooled=0 does 0:2-SampTint 
not pool variances. 
Computes a two-sample t test. 
alternative=-1 is <; TESTS 
alternative=0 is #; 4:2-SampTTest 
alternative=1 is >. pooled=1 
pools variances; pooled=0 does 
not pool variances. drawflag=1 
draws results; drawflag=0 
calculates results, 13-13 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
2-SampTTest x/,Sx1,n1, | Computes atwo-samplettest. + 
X2,Sx2,n2[,alternative, alternative=-1is< TESTS 
pooled,drawflag) alternative=0 is #; 4:2-SampTTest 
(Summary stats input) alternative=1 is >. pooled=1 


pools variances; pooled=0 does 
not pool variances. drawflag=1 
draws results; drawflag=0 











calculates results. 13-13 
2-SampZInt(cl,o5 Computes a two-sample z yp 
[,listnamel,listname2, confidence interval. TESTS 
Sreqlistl freqlist2, 9:2-SampZInt( 
confidence level]) 
(Data list input) 13-18 
2-SampZInt(o1,c, Computes a two-sample 2 t 
X1,n1,xX2,n2 confidence interval. TESTS 
[confidence level]) 9:2-SampZint( 
(Summary stats input) 13-18 
2-SampZTest(o1,o» Computes a two-sample z test. + 
[L,listnamel,listname2, _alternative=-1is <; TESTS 
Sreqlistl freqlist2, alternative=0 is # ; 3:2-SampZTest( 
alternative,drawflag)) alternative=1 is >. drawflag=1 
(Data list input) draws results; drawflag=0 
calculates results. 13-12 
2-SampZTest(o1, co, Computes a two-sample z test. t+ 
X1,n1,X2,n2 alternative=-1 is <; NiESiis 
L,alternative,drawflag])  alternative=0 is 4; 3:2-SampZTest( 
(Summary stats input) alternative=1 is >. drawflag=1 
draws results; drawflag=0 
calculates results. 13-12 
Sci Sets scientific notation display + 
mode. Sci 1-10 
Select(Xlistname, Selects one or more specific [LIST] 
Ylistname) data points from a scatter plot OPS 


or xyLine plot (only), andthen 8:Select( 

stores the selected data points 

to two new lists, Xlistname 

and Ylistname. 11-12 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
Send(variable) Sends contents of variable to t+ 
the CBL 2/CBL or CBR System. I/O 
B:Send( 16-22 
seq(expression,variable, Returns list created by [LIST] 
begin,end[,increment]) evaluating expression with OPS 
regard to variable, from begin 5:seq( 
to end by increment. 11-12 
Seq Sets sequence graphing mode. { 
Seq 1-11 
Sequential Sets mode to graph functions + 
sequentially. Sequential 1-12 
SetUpEditor Removes all list names from STAT 


the stat list editor, and then EDIT 
restores list names L1 through 5:SetUpEditor 





Lé to columns 1 through 6. 12-21 
SetUpEditor listnamel Removes all list names from STAT 
[,listnamed2...., the stat list editor, then sets it EDIT 
listname2Z0] up to display one or more 5:SetUpEditor 
listnames in the specified 
order, starting with column 1. 12-21 
Shade(lowerfunc, Draws lowerfunc and [DRAW] 
upperfunc[,Xleft,Xright, upperfunc in terms of X onthe DRAW 
pattern,patres)) current graph and uses 7:Shade( 


pattern and patres to shade the 
area bounded by lowerfunce, 


upperfunc, Xleft, and Xright. 8-10 
Shadey?(lowerbound, Draws the density function for [DISTR] 
upperbound,df) the x? distribution specified by DRAW 


degrees of freedom df and 3:Shadey2- 
shades the area between 
lowerbound and upperbound. 13-35 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/ltem 
a SS ET RT 
ShadeF (lowerbound, Draws the density function for [DISTR] 
upperbound, the F distribution specified by DRAW 
numerator df, numerator df and 4:ShadeF( 
denominator df) denominator df and shades the 
area between lowerbound and 
upperbound. 13-36 
ShadeNorm(lowerbound, Draws the normal density [DISTR] 
upperbound|,u1,0]) function specified by »ando DRAW 


and shades the area between  1:ShadeNorm( 











lowerbound and wpperbound. 3-34 

Shade_t(lowerbound, Draws the density function for [DISTR] 
upperbound,df) the Student-t distribution DRAW 

specified by degrees of 2:Shade_t( 

freedom df, and shades the 

area between lowerbound and 

upperbound. 13-35 
Simul Sets mode to graph functions + 

simultaneously. Simul 1-12 
sin(value) Returns the sine of a real SIN 

number, expression, or list. 2-3 
sin (value) Returns the arcsine of a real [SIN1} 

number, expression, or list. 2-3 
sinh(value) Returns the hyperbolic sine of [CATALOG] 

areal number, expression, or _ sinh( 

list. 15-10 
sinh 1(value) Returns the hyperbolic arcsine [CATALOG] 

of areal number, expression, sinh"! 

or list. 15-10 
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Table of Functions and Instructions (continued) 


Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
SinReg [iterations, Attempts iterations times to fit 
Alistname,Ylistname, a sinusoidal regression model to CALC 
period,regequ] Xlistname and Ylistname using C:SinReg 
a period guess, and stores the 
regression equation to regequ. 12-27 
solve(expression,variable, Solves expression for variable, + (MATH) 
guess,{lower,upper}) given an initial guess andlower MATH 
and upper bounds within 0:solve( 
which the solution is sought. 2-12 
SortA(listname) Sorts elements of listname in [LIST] 
ascending order. OPS 11-10 
1:SortA( 12-20 
SortA(keylistname, Sorts elements of keylistname (2nd) [LIST] 
dependlist1[,dependlist2, in ascending order, then sorts OPS 
...,dependlist n}) each dependlist as a dependent 1:SortA( 11-10 
list. 12-20 
SortD(listname) Sorts elements of lastname in Gna) [LIST] 
descending order. 11-10 
S en, 12-20 
SortD(keylistname, Sorts elements of keylistname [LiST] 
in descending order, then sorts OPS 
dependlist1[,dependlist2,.... each dependlist as a dependent 2:SortD( 11-10 
dependlist n)) list. 12-20 
stdDev(list[,freqlist]) Returns the standard deviation {LIST] 
of the elements in list with MATH 
frequency freqlist. 7:stdDev( 11-18 
Stop Ends program execution; t 
returns to home screen. * CTL 
F:Stop 16-16 
Store: value>variable Stores value in variable. 1-14 
StoreGDB n Stores current graph in [DRAW] 
database GDBn. STO 


3:StoreGDB 8-19 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
StorePic n Stores current picture in [DRAW] 
picture Picn. STO 
1:StorePic 8-17 
StringyEqu(stving,Y= var) Converts’string into an [CATALOG] 
equation and stores it in Y= StringyEqu( 
var. 
sub(string,begin,length) Returns a string that is a subset [CATALOG] 
of another string, from begin sub( 
to length. 15-9 
sum(list[,start,end]) Returns the sum of elements of [LIST] 
list from start to end. MATH 
5:sum( 11-18 
tan(value) Returns the tangent of a real TAN 
number, expression, 
or list. 2-3 
tan (value) Returns the arctangent of a [TAN 1} 
real number, expression, or 
list. 2-3 
Tangent(expression,value) Draws a line tangent to [DRAW] 
expression at X=value. DRAW 
5:Tangent( 8-8 
tanh(value) Returns hyperbolic tangent of a [CATALOG] 
real number, expression, or list. tanh( 15-10 
tanh '(value) Returns the hyperbolic [CATALOG] 
arctangent of a real number, tanh 1 
expression, 
or list. 15-10 
tedf(lowerbound, Computes the Student-t [DISTR] 
upperbound,df) distribution probability DISTR 
between lowerbound and 5:tcdf( 
upperbound for the specified 
degrees of freedom df. 13-30 
Text(row,column,textl, Writes text on graph beginning [DRAW] 
text2,...,text n) at pixel (row,column), where DRAW 
0 < row < 57 and 0:Text( 
0 < column < 94. 8-12 
Then 
See If:Then 





B 


G 
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Table of Functions and Instructions (continued) 


Function or Instruction/ 
Arguments 


Key or Keys/ 


Result Menu or Screen/item 





Time Sets sequence graphs to plot t [FORMAT] 
with respect to time. Time 
Tinterval [listname, Computes a ¢ confidence t 
Sreqlist,confidence level] interval. TESTS 
(Data list input) 8:Tinterval 13-17 
Tinterval x,Sx,n Computes a t confidence qj 
[,confidence level] interval. TESTS 
(Summary stats input) 8:Tinterval 13-17 
tpdf(x,d/) Computes the probability [DISTR] 
density function (pdf) forthe DISTR 
Student-t distribution at a 4:tpdf( 
specified x value with specified 
degrees of freedom df. 13-29 
Trace Displays the graph and enters 
TRACE mode. 3-18 
T-Test O[,listname, Performs a t test with t 
Sreqlist,alternative, frequency freqlist. TESTS 
drawflag] alternative=-1 is <; 2:T-Test 
(Data list input) alternative=0 is #; 
alternative=1 is >. drawflag=1 
draws results; drawflag=0 
calculates results. 13-11 
T-Test 0, X,Sxu,n Performs a t test with T [STAT 
[,alternative,drawflag] frequency fregqlist. TESTS 
(Summary stats input) alternative=-1 is <; 2:T-Test 
alternative=0 is #; 
alternative=1 is >. drawflag=1 
draws results; drawflag=0 
calculates results. 13-11 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
tvm_FV[(N,J%,PV,PMT, Computes the future value. 1:Finance 
P/Y,C/¥)] CALC 
6:tvm_FV 14-8 
tvm_I%[(N,PV,PMT,FV, Computes the annual interest 1:Finance 
P/Y,C/Y)| rate. CALC 
3:tvm_I% 14-8 
tvm_N[(/%,PV,PMT,FV, Computes the number of 1:Finance 
P/Y,C/Y)] payment periods. CALC 
5:tvm_N 14-8 
tvm_Pmt[(N,J%,PV,FV, Computes the amount of each 1:Finance 
P/Y,C/Y)] payment. CALC 
2:tvm_Pmt 14-7 
tvm_PV[(N,J%~,PMT,FV, Computes the present value. 1:Finance 
P/Y,C/Y)] CALC 
4:tvm_PV 14-8 
UnArchive Moves the specified variables [MEM] 
from the user data archive 6:UnArchive 
memory to RAM. 
To archive variables, use 
Archive. 18-10 
uvAxes Sets sequence graphs to plot + [FORMAT] 
u(n) on the x-axis and v(n) on uv 
the y-axis. 6-8 
uwAxes Sets sequence graphs to plot + [FORMAT] 
u(n) on the x-axis and w(n) on uw 
the y-axis. 6-8 
1-Var Stats [Alistname, Performs one-variable analysis 
Sreqlist] on the data in Xlistname with CALC 
frequency freqlist. 1:1-Var Stats 12-25 
2-Var Stats LXlistname, Performs two-variable analysis [STAT 
Ylistname,freqlist] on the data in Xlistname and CALC 
Ylistname with frequency 2:2-Var Stats 
freqlist. 12-25 
variance(list[,freqlist]) Returns the variance of the [LIST] 
elements in list with frequency MATH 
freqlist. 8:variance( 11-18 
Vertical x Draws a vertical line [DRAW] 
at x. DRAW 
4:Vertical 8-6 
vwAxes Sets sequence graphs toplot + [FORMAT] 
v(n) on the x-axis and w(n) on vw 
the y-axis. 6-8 
Web Sets sequence graphs to trace + [FORMAT] 
as webs. Web 6-8 
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Table of Functions and Instructions (continued) 


Function or Instruction/ 
Arguments 


:While condition 
scommands 
:End 

command 


valueA xor valueB 


ZBox 


ZDecimal 


Zinteger 


Zinterval o[,listname, 
Sreqlist,confidence level] 
(Data list input) 
Zinterval o,x,n 
[ confidence level] 
(Summary stats input) 


Zoom In 


Zoom Out 


Result 


Executes commands while 
condition is true. 


Returns 1 if only valweA or 


Key or Keys/ 
Menu or Screen/Item 


t 
CTL 


5:While 16-12 


[TEST] 


valueB = 0. valueA and valueB LOGIC 


can be real numbers, 
expressions, or lists. 


3:xor 
2-26 


Displays a graph, lets youdraw + 


a box that defines a new 


viewing window, and updates 


the window. 


ZOOM 
1:ZBox 
3-20 


Adjusts the viewing window so t+ 


that aX=0.1 and AY=0.1, and 
displays the graph screen with 


the origin centered on the 
screen. 


ZOOM 
4:ZDecimal 


3-21 


Redefines the viewing window + 


using these dimensions: 
AX=1 Xscl=10 
AY=1 Yscl=10 


Computes az confidence 
interval. 


Computes a z confidence 
interval. 


ZOOM 
8:Zinteger 


+ (STAT) 
TESTS 


7:Zinterval 
t 

TESTS 

7:Zinterval 


3-22 


13-16 


13-16 


Magnifies the part of the graph f+ ooul 
OM 


that surrounds the cursor 
location. 


Displays a greater portion of 


the graph, centered on the 
cursor location. 
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t 
ZOOM 
3:Zoom Out 3-21 


ENG 








Function or Instruction/ Key or Keys/ 





Arguments Result Menu or Screen/Item 
ZoomFit Recalculates Ymin and Ymax + 
to include the minimum and ZOOM 
maximum Y values, between 0:ZoomFit 


Xmin and Xmax, of the 
selected functions and replots 








the functions. 3-22 
ZoomRcl Graphs the selected functions + 

in a user-defined viewing MEMORY 

window. 3:ZoomRcl 3-23 
ZoomStat Redefines the viewing window + 

so that all statistical data ZOOM 

points are displayed. 9:ZoomStat 3-22 
ZoomSto Immediately stores the current + 

viewing window. MEMORY 

2:ZoomSto 3-23 

ZPrevious Replots the graph using the 7 


window variables of the graph © MEMORY 
that was displayed before you 1:ZPrevious 


executed the last ZOOM 

instruction. 3-23 
ZSquare Adjusts the X or Y window + 

settings so that each pixel ZOOM 


represents an equal width and 5:ZSquare 
height in the coordinate 
system, and updates the 





viewing window. 3-21 
ZStandard Replots the functions if 

immediately, updating the ZOOM 

window variables to the 6:ZStandard 

default values. 3-22 
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Table of Functions and Instructions (continued) 


ee LS 


Function or Instruction/ 
Arguments 


Z-Test(u0,o[,listname, 
Sreqlist,alternative, 
drawflag)) 

(Data list input) 


Z-Test(0,0,x,n 
[,alternative,drawflag]) 
(Summary stats input) 


ZTrig 


Factorial: value! 


Factorial: list! 


Degrees notation: value® 


Radian: angle" 


Transpose: matria™ 
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Key or Keys/ 
Result Menu or Screen/Item 
Performs a z test with t 
frequency freqlist. TESTS 
alternative=-1 is <; 1:Z-Test( 
alternative=0 is 4; 
alternative=1 is >. drawflag=1 
draws results; drawflag=0 
calculates results. 13-10 
Performs a 2 test. + [STAT] 
alternative=-1 is < TESTS 
alternative=0 is #; 1:Z-Test( 
alternative=1 is >. draawflag=1 
draws results; drawflag=0 
calculates results. 13-10 
Replots the functions t 
immediately, updating the ZOOM 
window variables to preset 7:ZTrig 
values for plotting trig 
functions. 3.22 
Returns factorial of value. 

PRB 

4:! 2-21 
Returns factorial of list 
elements. PRB 

4:! 2-21 
Interprets valwe as degrees; [ANGLE] 
designates degrees in DMS ANGLE 
format. 1:2 2-23 
Interprets angle as radians. [ANGLE] 

ANGLE 

3:° 2-24 
Returns a matrix in which each [MATRX] 
element (row, column) is MATH 
swapped with the 2:7 
corresponding element 
(column, row) of matrin. 10-12 








Function or Instruction/ Key or Keys/ 

















Arguments Result Menu or Screen/Item 
x"*root*\value Returns «root of value. 
MATH 
BGT 2-6 
xroot*\list Returns x"root of list 
elements. MATH 
5 2-6 
lis/value Returns list roots of value. 
MATH 
5 26 
listA*/listB Returns listA roots of listB. MATH 
MATH 
5X 2-6 
Cube: value? Returns the cube of a real or 
complex number, expression, MATH 
list, or Square matrix. 3:3 2-6 
10-10 
Cube root: 3V (value) Returns the cube root of a real or 
complex number, expression, or MATH 
list. 4:3 2-6 
Equal: valueA=valueB Returns 1 if valuweA = valueB. [TEST] 


Returns 0 if valueA # valueB. TEST 

valueA and valueB canbereal 1:= 

or complex numbers, 2-25 
expressions, lists, or matrices. 10-11 


Not equal: valueAvvalueB Returns 1 if valweA # valueB. [TEST] 
Returns 0 if valueA = valueB. TEST 
valueA and valueB canbereal 2:4 
or complex numbers, 2-25 
expressions, lists, or matrices. 10-11 


Less than: valueA<valueB Returns 1 if valueA < valueB. [TEST] 


Returns 0 if valueA >valueB. TEST 
valueA and valueB canbe real 5:< 


or complex numbers, 
expressions, or lists. 2-25 
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Table of Functions and Instructions (continued) 
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Function or Instruction/ Key or Keys/ 

Arguments Result Menu or Screen/Item 

Greater than: Returns 1 if valueA > valueB. [TEST] 
valueA>valueB Returns 0 if valweA < valueB. TEST 


valueA and valueB can be real 3:> 
or complex numbers, 


expressions, or lists. 2-25 
Less than or equal: Returns 1 if valweA < vaiueB. [TEST] 
valueAsvalueB Returns 0 if valueA > valueB. TEST 


valueA and valueB canbe real 6:< 
or complex numbers, 


expressions, or lists. 2-25 
Greater than or equal: Returns 1 if valweA = valueB. [TEST] 
valueA>valueB Returns 0 if valueA < valueB. TEST 


valueA and valueB canbe real 4:2 
or complex numbers, 


expressions, or lists. 2-25 
Inverse: value’ Returns | divided by a real or 

complex number or 

expression. 2-3 
Inverse: list"! Returns 1 divided by list 

elements. 2-3 
Inverse: matrix! Returns matrix inverted. 10-10 
Square: value? Returns value multiplied by 

itself. valwe can be a real or 

complex number or 

expression. 2-3 
Square: list? Returns list elements squared. 

2-3 

Square: matrix? Returns matrix multiplied by 

itself. 10-10 
Powers: valuepower Returns value raised to power. 

value can be a real or complex 

number or expression. 2-3 
Powers: list*power Returns list elements raised to 

power. 2-3 
Powers: valuelist Returns value raised to list 

elements. 9.3 
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Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
Powers: matrix4power Returns matrix elements 
raised to power. 10-10 
Negation: -value Returns the negative ofareal {G) 
or complex number, 2-4 
expression, list, or matrix. 10-9 
Power of ten: 104(value) Returns 10 raised to the value [107] 
power. value can be a real or 
complex number or 
expression. 2-4 
Power of ten: 104(list) Returns a list of 10 raised to [107] 
the list power. 
Square root: / (value) Returns square root of a real or [V] 
complex number, expression, 
or list. 2-3 
Multiplication: Returns valueA times valueB. [x] 
valueA*valueB 2-3 
Multiplication: Returns value times each list [x] 
valuertlist element. 2-3 
Multiplication: Returns each list element {x] 
list*value times value. 2-3 
Multiplication: Returns listA elements times [x] 
listA*listB listB elements. 2-3 
Multiplication: Returns value times matrix 
valuetmatrix elements. 10-9 
Multiplication: Returns matrixA times 
matrixA*matrixB matrixB. 10-9 
Division: valueA/valueB Returns valueA divided by (=) 
valueB. 2-3 
Division: list/value Returns list elements divided [] 
by value. 2-3 
Division: value/list Returns value divided by list [] 
elements. 2-3 
Division: listA/listB Returns listA elements divided ] 
by listB elements. 2-3 


& 


NG 
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Table of Functions and Instructions (continued) 




















Function or Instruction/ Key or Keys/ 
Arguments Result Menu or Screen/Item 
Addition: valueA+valueB Returns valueA plus valweB. 2-3 
Addition: list+value Returns list in which value is 
added to each list element. 2-3 
Addition: listA+listB Returns listA elements plus 
listB elements. 2-3 

Addition: Returns matrixA elements 

matrixA+matnixB plus matrixB elements. 10-9 
Concatenation: Concatenates two or more 

stringl+string2 strings. 15-6 
Subtraction: Subtracts valueB from valueA. [() 

valueA-valueB 2-3 
Subtraction: Subtracts /istelements from [=] 

value-list value. 2-3 
Subtraction: Subtracts value from list [=] 

lust-value elements. 2-3 
Subtraction: Subtracts listB elements from [] 

listA-listB listA elements. 2-3 
Subtraction: Subtracts matrixB elements (= 

matrixA-matrixB from matrixA elements. 10-9 
Minutes notation: Interprets minutes angle [ANGLE] 

degrees°minutes' measurement as minutes. ANGLE 

seconds" 2:!' 2-93 
Seconds notation: Interprets seconds angle (""] 

degrees°minutes' measurement as seconds. 

seconds" 2-93 
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TI-83 Plus Menu Map 





The TI-83 Plus Menu Map begins at the top-left corner of the keyboard and follows 
the keyboard layout from left to right. Default values and settings are shown. 


Y= 
a Ln cea 
(Func mode) (Par mode) (Pol mode) (Seq mode) 
Plotl Plot2 PlotisPlotZ amas bLotlePllote Plotl Plot2 
Plot3 Plot3 Plot3 Plot3 
\Yl= \X1T= \rl= nMin=1 
\Y2= Y1T= \r2= “u(n)= 
\Y3= \X2T= ‘r3= u(nMin)= 
\Y4= Y2T= Sr4= “v(n)= 
ie wee \r5= v(nMin)= 
\Y9= \X6T= Sr6= ‘“w(n)= 
\Y0= Y6T= w(nMin)= 
[STAT PLOT] [STAT PLOT] 
pS 
STAT PLOTS (PRGM editor) (PRGM editor) (PRGM editor) 
1:Plotl_off PLOTS TYPE MARK 
w: L1 L20 1:Plotl( 1:Scatter iL 3fe) 
2:Plot2.0ff 2:Plot2( 2:xyLine 2:+ 
(ie [bt [hye fe 3:Plot3( 3:Histogram 3:0 
3:Plot3..0ff 4:PlotsOff 4:ModBoxplot 
sila EZ 5:PlotsOn 5:Boxplot 
4:PlotsOff 6:NormProbPlot 
5:PlotsOn 
[WINDOW 
(Func mode) (Par mode) (Pol mode) (Seq mode) 
WINDOW WINDOW WINDOW WINDOW 
Xmin=-10 Tmin=0 @min=0 nMin=1 
Xmax=10 Tmax=n*2 Oma x=n*2 nMax=10 
Xscl=1 Tstep=n/24 Ostep=n/24 PlotStart=1 
Ymin=-10 Xmin=-10 Xmin=-10 PlotStep=1 
Ymax=10 Xmax=10 Xmax=10 Xmin=-10 
Yscl=l Xscl=1 Xscl=1 Xmax=10 
Xres=1 Ymin=-10 Ymin=-10 Xscl=1 
Ymax=10 Ymax=10 Ymin=-10 
Yscl=1 Yscl=l Ymax=10 
Yscl=1 
[TBLSET] [TBLSET] 
= —= 
TABLE SETUP (PRGM editor) 
TbiStart=0 TABLE SETUP 
ATbI=1 Indpnt:Auto Ask 
Indpnt:Auto Ask Depend:Auto Ask 


Depend:Auto Ask 
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TI-83 Plus Menu Map (continued) 


Z00M MEMORY MEMORY 

1:ZBox 1:ZPrevious (Set Factors... 

2:Zoom In 2:ZoomSto ZOOM FACTORS 

3:Zoom Out 3:ZoomRcl XFact=4 

4:ZDecimal 4:SetFactors.. YFact=4 

5:ZSquare 

6:ZStandard 

7:ZTrig 

8:ZInteger 

9:ZoomStat 

0:ZoomFit 

[FORMAT] 

Se 

(Func/Par/Pol modes) (Seq mode) 

RectG@C PolarGC Time Web uv vw uw 

Coord0On CoordOff RectGC PolarGC 

GridOff GridOn CoordOn CoordOff 

AxesOn AxesOff GridOff GridOn 

LabelOff LabelOn AxesOn AxesOff 

ExprOn ExprOoff LabelOff Label0On 
ExprOn ExprOff 

[CALC] 

(Func mode) (Par mode) (Pol mode) 

CALCULATE CALCULATE CALCULATE 

1l:value 1l:value l:value 

2:zero 2:dy/dx 2:dy/dx 

3:minimum 3:dy/dt 3:dr/dé 

4:maximum 4:dx/dt 

5:intersect 

6:dy/dx 

7 :Jf(x)dx 

MODE 


Normal Sci Eng 
Float 0123456789 
Radian Degree 
Func Par Pol Seq 
Connected Dot 
Sequential Simul 
Real atbt re*ét 
Full Horiz G-T 
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(Seq mode) 
CALCULATE 
1l:value 





[LINK] 


SEND 

SVAN te 
:All-... 
:Prgm... 
leniSiGes 
SESS CO 
:GDB.. 
Palos 
:Matrix.. 
> Real... 

: Comp] ex... 
SoViGln Ses 
2Oic MN Gos 
: Apps... 
:AppVars.. 
: Group... 
:SendId 
:SendSwW 
:Back Up... 


Deer 


CGCMOnNMIOADDPOW ON DAL WNHE 


STAT 


RECEIVE 


1:Receive 


Se 


EDIT 

iLeleClitite. 
2:SortA( 
3:SortD( 
ANGireis.¢ 
5:SetUpEditor 


ENG 


CALC 

1 Viaine sivas 
Zi CaN dime sicalbs 
3:Med-Med 
4:LinReg(axtb) 
5:QuadReg 
6:CubicReg 

1G 
8 
9 
0 
A 
B 
C 


QuartReg 


:LinReg(atbx) 
:LnReg 
:ExpReg 
:PwrReg 
:Logistic 
:SinReg 


ESI 
yen e Sites 

= Nels... 
-SampZTest... 
-SampTTest... 
-PropZTest... 
-PropZTest... 
:ZInterval.. 
:TInterval... 
:2-SampZInt. 
:2-SampTInt.. 
:1-PropZInt. 
12 = PROD ZUM Ver 
:42-Test... 
:2-SampFTest.. 
:LinRegTTest... 
: ANOVA( 


mPoreMrmP a 


AMIE WDrProwonntoaifwn re — 
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TI-83 Plus Menu Map (continued) 


[2nd] [LIST] 
NAMES OPS MATH 
1:listname 1:SortA( 1:min( 
2:listname 2:SortD( 2:max( 
3:listname 3:dim( 3:mean( 

4:Fill( 4;:median( 

5:seq( 5:sum( 

6: cumSum( 6:prod( 

7:AList( 7:stdDev( 

8:Select( 8:variance( 

9: augment ( 

O:Listpmatr ( 

A:Matrblist( 

B:k 
MATH 

SS a al 

MATH NUM CPX PRB 
1:>Frac l:abs( 1:conj( l:rand 
2:>Dec 2:round( 2:real ( 2:nPr 
3:3 3:iPart( 3:imag( 3:nCr 
4:3 4: fPart( 4:angle( 4:1 
5:XV 5:int( 5:abs( 5:randInt( 
6: fMin( 6:min( 6:bRect 6:randNorm( 
7: *Max( 7:max( 7:>Polar 7:randBin( 
8:nDeriv( 8:1cm( 
9: fnInt( 9:gcd( 
0:Solver.. 
[2nd] [TEST] 
TEST LOGIC 
1:= l:and 
23% 2:or 
33> 3:xor 
4:2 4:not( 
53< 
6:s 
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[MATRX] 


NAMES 
:[A] 
:[B] 
s[CJ 
:[D] 
3121) 
SELF 
:[G] 
BLU 
S010] 
: [J] 


COW ONO LPWHFE 


[PRGM. 


EXEC 
1:name 
2:name 


PRGM 


(PRGM editor) 


:prgm 
:Return 
:Stop 
:DelVar 
:GraphStyle( 


GFOoUMMVOOMOWDWDPOCWOOnrNOnLWP 


ENG 


TAMOOWPOWONANLWNHE 


sidentity( 
srandM( 
:augment ( 
:Matrdblist( 
:Listpmatr( 
:cumSum( 
:ref ( 
:rref ( 

: rowSwap ( 
:row+( 
:*row( 
>*rowt( 


EDIT 
1:name 
2:name 


(PRGM editor) 
1/0 

: Input 
:Prompt 
:Disp 
:DispGraph 
:DispTable 
: Output ( 
:getKey 
:ClrHome 
:ClrTable 
:GetCalc( 
:Get( 
:Send( 


WDrOWO Ona nf wWwNreE 





[ANGLE] 
a 
EDIT ANGLE 
1:[A] TBS 
ASICs}. 2:' 
3:[C] 3:0 
4:TD] 4:>DMS 
BeIEd 5: RbPr( 
6:(F] 6: R>PA( 
7:(G] 7: PhRx ( 
8:CH] 8: PoRy ( 
9:[1] 
0:[J] 
NEW 


1:Create New 


(PRGM editor) 
EXEC 

1l:name 
2:name 
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TI-83 Plus Menu Map (continued) 


[DRAW] 
OL 
DRAW POINTS STO 
1:ClrDraw Ae Pat Omi( 1:StorePic 
2:Line( 2:Pt-Off ( 2:RecallPic 
3:Horizontal 3:Pt-Change( 3:StoreGDB 
4;:Vertical 4:Px1-On( 4:Recal1GDB 
5: Tangent ( 5; Px1 -Of f ( 
6: DrawF 6:Px1-Change( 
7:Shade( 7:px1l-Test( 
8:DrawInv 
9:Circle( 
0:Text( 
A:Pen 
VARS 
1, 
VARS Y-VARS 
1: Window... 1: Function... 
2: Zoom... 2:Parametric.. 
3:GDB... 3:Polar.. 
4;Picture... 4:0n/Of f... 
biSitaicads tilcSes 
6:Table.. 
Tareas 
VARS 
= Sa 
(Window...) (Window...) (Window...) 
X/Y T/0 U/V/W 
1:Xmin 1:Tmin 1l:u(nMin) 
2:Xmax 2: Tmax 2:v(nMin) 
3:Xscl 3:Tstep 3:w(nMin) 
4:Ymin 4:0min 4:nMin 
5:Ymax 5: O@max 5:nMax 
OES Gil 6:Ostep 6:PlotStart 
7:Xres 7:PlotStep 
8:aX 
9:aY 
0:XFact 
A:YFact 
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VARS 


(Zoom...) (Zoom...) (Zoom...) 
ZX/ZY ZT/Z6 ZU 
1:ZXmin 1:ZTmin 1:Zu(nMin) 
2:ZXmax 2:ZTmax 2:Zv(nMin) 
3:ZXscl 3:ZTstep 3:ZwenMin) 
4:ZYmin 4:ZOmin 4:ZnMin 
5:ZYmax 5:Z@max 5:ZnMax 
6:ZYscl 6:Z@step 6:ZPlotStart 
7:ZXres 7:ZPlotStep 
VARS 
GET Rh |) 
(GDB...) (Picture...) 
GRAPH DATABASE PICTURE 
1:GDB1 1:Picl 
2:GDB2 2:Pic2 
9:GDB9 9:Pic9 
0:GDBO 0:PicO 
VARS 
SS SS SG ee a ee ne eee Daren 
(Statistics..) (Statistics...) (Statistics...) (Statistics...) (Statistics.) 
XY >3. EQ INES PTS 
lin iL gan 1:RegEQ 1p Lox 
2:X 2:2x2 2:a 2:2 2:yl 
3:Sx 33DY 3:b 3:t 3:x2 
4:0x 4:xy2 4:c 4:x? 4:y2 
5:y 5s DX 5:d ala 5:x3 
6:Sy 6:e 6:df 6:y3 
7 :0y /3hP 7:p 7:Q1 
8:minx 8:r2 8:p1 8:Med 
9:maxX 9:R? 9:p2 9:03 
O:minY 0:s 
A:maxY A:X1 

B:x2 

C:Sxl 

D:Sx2 

E:Sxp 

F:nl 

G:n2 

H: lower 

I:upper 
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TI-83 Plus Menu Map (continued) 


VARS 


(Table...) 
TABLE 
1:Tb1Start 
2:ATbI1 
3:TblInput 


Y-VARS 


(Function...) 
FUNCTION 
ibe \ eal 

ZeNi2 

hones) 

4:Y4 

9:Y9 

0:Y0 
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(String...) 


STRING 


ite 
Zune 
She 

4:Str4 


(Parametric...) 
PARAMETRIC 


THB) Gp 
OMT 
3:X2T 
4:Y2T 
A: X6T 
B:Y6T 


Strl 


Str3 


9:Str9 
0:Stro 


(Polar...) 
POLAR 

1s 
Zone 
Seis 
4; 
5 
6 


ri 


r4 


Beis) 
nh6 


(On/Off...) 
ON/OFF 


1:Fn0n 
2: Fn0ff 


ENG 





[DISTR] 


DISTR 
:normal pdf ( 
:normalcdf( 
:invNorm( 
:tpdf( 
:tcdf ( 

x? pdf ( 

x? cdf ( 
:Fpdf( 
:Fcdf ( 
:binompdf( 
:binomcdf ( 
:poissonpdf ( 
:poissoncdf ( 
:geometpdf( 
:geometcdf ( 


MOQAWPFOWONDANSLWNHE 


DRAW 
1:ShadeNorm( 
2:Shade_t( 

3: Shadey? ( 
4:ShadeF( ~~ 


APPS 


1:Finance 
Finance 


CALC Vv 
1:TVM 1 
Solver... 2 
:tvm_Pmt 3 
:tvm_I% 4: 
:tvm_PV 5 
:tvm_N 6 
:tvm_FV 7 
:npv( 
:irr( 
:bal ( 
:=Prn( 
:DInt( 
:>Nom( 
bef f ( 
:dbd( 
:Pmt_End 
:Pmt_Bgn 


AMOIOADPOWOnNA LWP 


2:CBL/CBR 


CBL/CBR 


1: GAUGE 
2:DATA LOGGER 
3:CBR 

4: QUIT 
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TI-83 Plus Menu Map (continued) 


[MEM] MEMORY 
MEMORY (Mem Mgmt/Del...) 
1: About RAM FREE 25631 
2:Mem Mgmt/Del. ARC FREE 131069 
3:Clear Entries ibe Ales. 
4:ClrAllLists 2:Real.. 
5:Archive 3:Complex... 
6:UnArchive A NIBIES Coe 
7:Reset... 5:Matrix. 
8: Group 6:Y-Vars.. 

7:Prgm... 

Si Palle. 

9:GDB... 

0:String.. 

A: Apps... 

B: AppVars... 

C:Group.. 

MEMORY (Reset...) 
RAM ARCHIVE 
1:Al1 RAM. GsaViall Sees 
2:Defaults.. 2: Apps... 

B: Both... 


Resetting RAM erases 
all data and programs 
from RAM. 


Resetting Both erases 
all data, programs 
and Apps from 


Archive. 
RAM 
ee 
RESET RAM RESET DEFAULTS 
1:No 1:No 
2:Reset 2:Reset 
Resetting RAM erases 
all data and programs 
from RAM. 
ARCHIVE 

RESET ARC VARS RESET ARC APPS 
1:No 1:No 
2:Reset 2:Reset 


Resetting Vars erases 
all data and programs 
from Archive. 


Resetting Apps erases 
all Apps from 
Archive. 
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ALL 
1:All Memory... 


Resetting ALL erases 
all data, programs 
and Apps from RAM and 
Archive. 


RESET ARC BOTH 

1:No 

2:Reset 

Resetting Both erases 
all data, programs 
and Apps from 
Archive. 


ENG 





ALL 


RESET MEMORY 


1:No 
2:Reset 


Resetting ALL will 
delete all data, 
programs & Apps from 
RAM & Archive. 


MEMORY (GROUP...) 
<a 


GROUP UNGROUP 
1:Create New 


MEMORY (UNGROUP...) 


1:name 
2:name 


[CATALOG] 


CATALOG 
cosh( 
cosh 1( 


EqueString( 
expr( 


inString( 
length( 
sinh( 
sinh 1( 


StringrEqu( 
sub( 


tanh( 
tanh l( 


ENG 
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Variables 


LL 


User Variables 


The TI-83 Plus uses the variables listed below in various ways. Some 
variables are restricted to specific data types. 


The variables A through Z and @ are defined as real or complex numbers. 
You may store to them. The TI-83 Plus can update X, Y, R, 8, and T during 
graphing, so you may want to avoid using these variables to store 
nongraphing data. 


The variables (list names) L1 through Lé are restricted to lists; you cannot 
store another type of data to them. 


The variables (matrix names) [A] through [J] are restricted to matrices; you 
cannot store another type of data to them. 


The variables Pic1 through Pic9 and Pic0 are restricted to pictures; you 
cannot store another type of data to them. 


The variables GDB1 through GDBS9 and GDBO are restricted to graph 
databases; you cannot store another type of data to them. 


The variables Str1 through Str9 and Str0 are restricted to strings; you 
cannot store another type of data to them. 


Except for system variables, you can store any string of characters, functions, 
instructions, or variables to the functions Yn, (1 through 9, and 0), Xnt/YnT 

(1 through 6), rn (1 through 6), u(n), v(n), and w(n) directly or through the Y= 
editor. The validity of the string is determined when the function is evaluated. 


Archive Variables 


You can store data, programs or any variable from RAM to user data archive 
memory where they cannot be edited or deleted inadvertantly. Archiving also 
allows you to free up RAM for variables that may require additional memory. 
The names of archived variables are preceded by an “*” indicating they are in 
user data archive. 


System Variables 


The variables below must be real numbers. You may store to them. Since 
the TI-83 Plus can update some of them, as the result of a ZOOM, for 
example, you may want to avoid using these variables to store nongraphing 


data. 

¢ Xmin, Xmax, Xscl, AX, XFact, Tstep, PlotStart, nMin, and other window 
variables. 

e ZXmin, ZXmax, ZXscl, ZTstep, ZPlotStart, Zu(nMin), and other ZOOM 
variables. 

The variables below are reserved for use by the TI-83 Plus. You cannot 

store to them. 


n, X, Sx, ox, minX, maxX, Ly, Ly?, Exy, a, b, c, RegEQ, x1, x2, y1, z, t, F, x2, 6, 
X1, Sx1, n1, lower, upper, r2, R2 and other statistical variables. 
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Statistics Formulas 





This section contains statistics formulas for the Logistic and SinReg regressions, 
ANOVA, 2-SampF Test, and 2-SampTTest. 


Logistic 


SinReg 


ENG 


The logistic regression algorithm applies nonlinear recursive least-squares 
techniques to optimize the following cost function: 


2 


N 
Cc 2 
leas -u) 


which is the sum of the squares of the residual errors, 


where: a = the independent variable list 
y = the dependent variable list 
N = the dimension of the lists 


This technique attempts to estimate the constants a, b, and c recursively to 
make J as small as possible. 


The sine regression algorithm applies nonlinear recursive least-squares 
techniques to optimize the following cost function: 


N 
f= Sa sin(bx,+¢)+d- yi} 
Gail 
which is the sum of the squares of the residual errors, 


where: x = the independent variable list 
y = the dependent variable list 
N = the dimension of the lists 


This technique attempts to recursively estimate the constants a, b, c, and d 
to make J as small as possible. 
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Statistics Formulas (continued) 


ANOVA( 
The ANOVA F statistic is: 
_ Factor MS 
~ Error MS 


eT 


The mean squares (MS) that make up F are: 


Factor SS 
Factor MS = ————— 
mane Factor df 


Error MS = Error SS. 
Error af 





The sum of squares (SS) that make up the mean squares are: 


I 
Factor SS = » N;(%;,— 2)? 


i=1 


1f 
Error SS = Ds (ny — D Sax? 


t=1 


The degrees of freedom df that make up the mean squares are: 


Factor df = I-1= numerator df for F 


I 
Error df = »y (nm; — 1) = denominator df for F 


t=1 





where: I = number of populations 


2%; = the mean of each list 

Sxi = the standard deviation of each list 
ni = the length of each list 
% = the mean of all lists 
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2-SampF Test 
Below is the definition for the 2-SampF Test. 


Sx1,Sx2 = Sample standard deviations having n}-1 and no-1 
degrees of freedom df, respectively. 


2 
F = F-statistic = (= 
Sx2 


adf(x, ny-1, Ng-1) = Fpdf( ) with degrees of freedom df, }-1, and ng-1 


p = reported p value 


2-SampF Test for the alternative hypothesis 0, > 69. 


p= | f(@m-1ng-Dae 
F 


2-SampF Test for the alternative hypothesis 0] < 69. 


F 
p= | f(@m-Lng—Dax 
0 


2-SampF Test for the alternative hypothesis 01 # og. Limits must satisfy the 
following: 


Lond ce 
5 | scem-4ynp- Dae = [ Fm -1yng—Dae 
0 


Uond 


where: 
[Lbnd,Ubnd] = lower and upper limits 


The F-statistic is used as the bound producing the smallest integral. The 
remaining bound is selected to achieve the preceding integral’s equality 
relationship. 
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Statistics Formulas (continued) 


2-SampTTest 


The following is the definition for the 2-SampTTest. The two-sample ¢ 
statistic with degrees of freedom df is: 


_ %\-Fe 


S 


t 


where the computation of S and df are dependent on whether the variances 
are pooled. If the variances are not pooled: 


S= Say? | Sat? 

Ny ne 

Se : Say 
Ny no 

> SS 
YT [suey, 1 (See) 

m-1l\ nm ne-1\ ne 
otherwise: 


oe (ny — 1)Sa12 + (no —- 1) S29? 
af 


df =n+n2-2 


and Sxp is the pooled variance. 
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Financial Formulas 
SS RR Ta 


This section contains financial formulas for computing time value of money, 
amortization, cash flow, interest-rate conversions, and days between dates. 


Time Value of Money 
t=[e@xinw+ D)|-1 
where: PMT #0 
y =C/Y+P/Y 
x =(.01 x 1%) +C/Y 
C/Y = compounding periods per year 


P/Y = payment periods per year 
I% = interest rate per year 


4=((FV+PV)G+%)-1 
where: PMT = 0 


The iteration used to compute 2: 


= s)—N 
o= Py + PuTxG)*—C#9™ | pyxasiy™ 


1% =100xC/Y x[exn@+))—]) 


where: 19 = 9 
y = P/Y+C/Y 
G,;=1+7xk 
where: k = 0 for end-of-period payments 


k = 1 for beginning-of-period payments 


ed 
N= 


PMT xG,+PV xi 
in(1+%) 
where: 1 #0 
N=-(PV + FV)+ PMT 
where: i=0 
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Financial Formulas (continued) 





Time Value of Money (Continued) 


ated 


= 
PMT = —x| PV +-———— 
=| (+i) -1 


v 
where: Ween) 


PMT = (PV LEV) AN: 





where: i= 

pV= Ey . 2 ppt EG 
a (1+4)¥ i 

where: es 0) 


PV =-(FV + PMT xN) 


where: i= @ 





Felipe eee +iy"{ py + TX) 
v a 

where: 1#0 

FV =-(PV + PMT x N) 


where: r=. 0 
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Amortization 


ENG 


If computing bal(), pmt2 = npmt 
Let bal(0) = RND(PV) 
Iterate fromm=l1topmt2 -- 


Im = RND[RND12(-i x bal(m—1))] 
bal(m) = bal(m—1)— I+ RND(PMT) 


then: 

bal( ) = bal(pmt2) 

x Prn() = bal(pmt2) — bal(pmtl) 

x Int() = (pmt2— pmtl+1) x RND(PMT)- = Prn() 
where: 


RND = round the display to the number of decimal places 
selected 


RND12 = round to 12 decimal places 


Balance, principal, and interest are dependent on the values of PMT, PV, I%, 
and pmtl and pmi2. 


Tables and Reference Information A-57 


Financial Formulas (continued) 


Cash Flow 


N =~, 
npu() = CFy +} OFj(1+4) eel 


jal 


i] 

ess 

where: S; = 2 jai 
= 


0 47=0 
Net present value is dependent on the values of the initial cash flow (CF), 
subsequent cash flows (CFY), frequency of each cash flow (nj), and the 
specified interest rate (7). 





irr() = 100 xi, where 7 satisfies npu() = 0 


Internal rate of return is dependent on the values of the initial cash flow 
(CF) and subsequent cash flows (CFY). 


i = %+100 





Interest Rate Conversions 
bEff() =100x(e CP x In(x +1) _ 1) 
where: x = 01xNOM+CP 


Nom() = 100 x CP x[el+ CP xin(w +1)_ 1] 


where: fps Mls an 
EFF = effective rate 
CP = compounding periods 
NOM = nominal rate 
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Days between Dates 


With the dbd( function, you can enter or compute a date within the range 


Jan. 1, 1950, through Dec. 31, 2049. 


Actual/actual day-count method (assumes actual number of days per 


month and actual number of days per year): 


dbd( (days between dates) = Number of Days II - Number of Days I 


Number of Days I = (Y1-YB) x 365 
+ (number of days MB to M1) 
+ DT1 


B (V1-YB) 
f 


Number of Days II = (Y2-YB) x 365 
+ (number of days MB to M2) 
+ DT2 


(Y2-YB) 
, We=¥B) 
4 


where: M1 = month of first date 
day of first date 
Yl = year of first date 
M2 = month of second date 
DT2 = day of second date 
Y2 = year of second date 
MB = base month (January) 
DB = base day (1) 
YB = base year (first year after leap year) 


S 
a 
i 
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General Information B-1l 


Battery Information 


When to Replace the Batteries 


The TI-83 Plus uses five batteries: four AAA alkaline batteries and one 
lithium battery. The lithium battery provides auxiliary power to retain 
memory while you replace the AAA batteries. 


When the battery voltage level drops below a usable level, the TI-83 Plus: 


Displays this message when you Displays this message when you 
turn on the unit. attempt to download an application. 


Your batteries 





Message A Message B 


After Message A is first displayed, you can expect the batteries to function 
for about one or two weeks, depending on usage. (This one-week to two- 
week period is based on tests with alkaline batteries; the performance of 
other kinds of batteries may vary.) 


The low-battery message continues to be displayed each time you turn on 
the unit until you replace the batteries. If you do not replace the batteries 
within about two weeks, the calculator may turn off by itself or fail to turn 
on until you install new batteries. 


If Message B is displayed, you must to replace the batteries immediately to 
successfully download an application. 


Replace the lithium battery every three or four years. 


Effects of Replacing the Batteries 


B-2 


Do not remove both types of batteries (AAA and lithium auxiliary) at the 
same time. Do not allow the batteries to lose power completely. If you 
follow these guidelines and the steps for replacing batteries on page B-3, 
you can replace either type of battery without losing any information in 
memory. 


General Information 


Battery Precautions 


Take these precautions when replacing batteries. 


Do not mix new and used batteries. Do not mix brands (or types within 
brands) of batteries. 


Do not mix rechargeable and nonrechargeable batteries. 
Install batteries according to polarity (+ and —) diagrams. 
Do not place nonrechargeable batteries in a battery recharger. 


Properly dispose of used batteries immediately. Do not leave them 
within the reach of children. 


Do not incinerate batteries. 


Replacing the Batterles 


To replace the batteries, follow these steps. 
1. Turn off the calculator. Replace the slide cover over the keyboard to 


avoid inadvertently turning on the calculator. Turn the back of the 
calculator toward you. 


Hold the calculator upright, push downward on the latch on the top of 
the battery cover with your finger, and then pull the cover toward you. 


Note: To avoid loss of information stored in memory, you must turn off the 
calculator. Do not remove the AAA batteries and the lithium battery 
simultaneously. 


Replace all four AAA alkaline batteries simultaneously. Or, replace the 
lithium battery. 


e Toreplace the AAA alkaline batteries, remove all four discharged 
AAA batteries and install new ones according to the polarity 
(+ and —) diagram in the battery compartment. 

¢ Toreplace the lithium battery, remove the screw from the lithium- 
battery cover, and then remove the cover. Install the new battery, 
+ side up. Replace the cover and secure it with the screw. Use a 
CR1616 or CR1620 (or equivalent) lithium battery. 

Replace the battery compartment cover. Turn the calculator on and 

adjust the display contrast, if necessary (step 1; page B-4). 
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In Case of Difficulty 


Handling a Difficulty 
To handle a difficulty, follow these steps. 


1. Ifyou cannot see anything on the screen, the contrast may need to be 
adjusted. 


To darken the screen, press and release [2nd], and then press and hold [4] 
until the display is sufficiently dark. 


To lighten the screen, press and release [2nd], and then press and hold [+] 
until the display is sufficiently light. 


2. If an error menu is displayed, follow the steps in Chapter 1. Refer to 
pages B-5 through B-10 for details about specific errors, if necessary. 


3. Ifthe busy indicator (dotted line) is displayed, a graph or program has 
been paused; the TI-83 Plus is waiting for input. Press to 
continue or press to break. 


4. Ifacheckerboard cursor ( ## ) is displayed, then either you have entered 
the maximum number of characters in a prompt, or memory is full. If 
memory is full: 


¢ Press [MEM] 2 to display the MEMORY MANAGEMENT DELETE 
menu. 


¢ Select the type of data you want to delete, or select 1:All for a list of 
all variables of all types. A screen is displayed listing each variable of 
the type you selected and the number of bytes each variable is using. 


* Press [4] and [+] to move the selection cursor (>) next to the item you 
want to delete, and then press (DEL).(Chapter 18). 
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5. Ifthe calculator does not seem to work at all, be sure the batteries are 
fresh and that they are installed properly. Refer to battery information 
on pages B-2 and B-3. 


6. Ifthe calculator still doesn’t work even though you are sure the 
batteries are sufficiently charged, you can try the two solutions in the 
order they are presented. ~ 


Download calculator system software as follows: 


Ie 


Remove one battery from the calculator and then press and hold 
the key while re-installing the battery. This will force the 
calculator to accept a download of system software. 


. Connect your calculator to a personal computer with the 


TI-GRAPH LINK™ (optional) accessory to download current or 
new software code to your calculator. 


Il. If the above solution does not work, reset all memory as follows: 


il. 


ao oa fF WO LW 


Remove one battery from the calculator and then press and hold 
down the key while re-installing the battery. While 
continuing to hold down the key, press and hold down the 
key. When the home screen is displayed, release the keys. 


. Press [MEM] to display the MEMORY menu. 

. Select 7:Reset to display the RAM ARCHIVE ALL menu. 

. Press [>] >] to display the ALL menu. 

. Select 1:All Memory to display the RESET MEMORY menu. 


. To continue with the reset, select 2:Reset. The message MEM 


cleared is displayed on the home screen. 
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Error Conditions 





When the TI-83 Plus detects an error, it displays ERR:message and an error menu. 
Chapter 1 describes the general steps for correcting errors. This table contains 
each error type, possible causes, and suggestions for correction. 


Error Type Possible Causes and Suggested Remedies 
ARCHIVED You have attempted to use, edit, or delete an archived variable. 


_ For ‘example, dim(L1) i is an error if Lli is archived. 


ARCHIVE FULL _ ~ You have attempted to ) archive a: a variable and there i is not 
_enough space in L archive ‘to receive it. 


ARGUMENT _ “A function or instruction 1 does not have the correct number of 
_ arguments. See Appendix. A and the appropriate chapter. 





BAD ADDRESS -: You have attempted to send or receive an application and ¢ an 
error (e.g. electrical interference) has occurred in the 
transmission. 


BAD GUESS ° In a CALC operation, you specified a . Guess that is not 
between Left Bound and Right Bound. 


¢ For the solve( function or the equation solver, you specified 
a guess that is not between lower and upper. 


¢ Your guess and several points around it are undefined. 


Examine a graph of the function. If the equation has a solution, 
___.change the bounds and/or the initial guess. 


BOUND « Ina CALC operation or with Select(, you u defined 
Left Bound > Right Bound. 


¢ In fMin(, fMax(, solve(, or the equation solver, you entered 
lower > upper. 











BREAK You pressed the (ON) key to break execution of a program, to 
halt a DRAW instruction, or to stop evaluation of an 
AGSANAAADOACOPDANAAAAA NS WANNAAAAAAN __oxpression. 
DATA TYPE You entered : a a value « or r variable that i is the wi Wrot ng data type. 


¢ Fora function (including implied multiplication) or an 
instruction, you entered an argument that is an invalid data 
type, such as a complex number where a real number is 
required. See Appendix A and the appropriate chapter. 


* Inan editor, you entered a type that is not allowed, such as 
a matrix entered as an element in the stat list editor. See the 
appropriate chapter. 


¢ You attempted to store to an incorrect data type, such as a 
matrix, to a list. 


_ than one list or matrix, but the dimensions do not Match. 


DIVIDE BY 0 e You attempted to divide by zero. This error is not returned 


during graphing. The TI-83 Plus allows for undefined values 
on a graph. 


¢ You attempted a linear regression with a vertical line. 
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Error Type Possible Causes and Suggested Remedies 


DOMAIN ¢ You specified an argument to a function or instruction 
outside the valid range. This error is not returned during 
graphing. The TI-83 Plus allows for undefined values on a 
graph. See Appendix A and the appropriate chapter. 


« You attempted a logarithmic or power regression with a -X 
or an exponential or power regression with a-Y. 


¢ You attempted to compute £Prn( or Lint( with pmt2 < pmil. 


DUPLICATE - You attempted | to create a duplicate group name. 


Duplicate Name A variable you attempted to transmit cannot be transmitted 
because a variable with that name already exists in the 
receiving unit. 


EXPIRED — You have attempted tor run an n application with z a 1 limited trial 
“sn, betiod which has expired. 
Error in Xmit « The TI-83 Plus was unable to transmit a an nitem. ‘Check tos see 


that the cable is firmly connected to both units and that the 
receiving unit is in receive mode. 


e You pressed to break during transmission. 


¢ You attempted to perform a backup from a TI-82 to a 
TI-83 Plus. 


¢ You attempted to transfer data (other than L1 through L6) 
from a TI-83 Plus to a TI-82. 


¢ You attempted to transfer L1 through Lé from a TI-83 Plus 
to a TI-82 without using 5:Lists to TI82 on the LINK SEND 








_Ie 
ID NOT FOUND 
ILLEGALNEST _—*Youattempte oO use an invalid function in an argument to 
a function, such as seq( within expression for seq(. 
INCREMENT ¢ The increment in seq( is 0 or has the wrong sign. This error 
is not returned during graphing. The TI-83 Plus allows for 
undefined values on a graph. 
¢ The increment i in a For( loop is 0. . 
INVALID. ¢ You attempted to reference a variable or use a function 


where it is not valid. For example, Yn cannot reference Y, 
Xmin, AX, or TbiStart. 


¢ You attempted to reference a variable or function that was 
transferred from the TI-82 and is not valid for the 
TI-83 Plus. For example, you may have transferred Un-1 to 
the TI-83 Plus from the TI-82 and then tried to reference it. 


¢ InSeq mode, you attempted to graph a phase plot without 
defining both equations of the phase plot. 
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Error Type Possible Causes and Suggested Remedies 


INVALID (cont.) ¢ In Seq mode, you attempted to graph a recursive sequence 
without having input the correct number of initial 
conditions. 


* InSeq mode, you attempted to reference terms other than 
(n-1) or (n-2). 

¢ You attempted to designate a graph style that is invalid 
within the current graph mode. 


¢ You attempted to use Select( without having selected 
(turned on) at least one xyLine ¢ or scatter ‘Plot. 


INVALIDDIM- + You specified dimensions for an ‘argument that are not 
appropriate for the operation. 


« You specified a list dimension as something other than an 
integer between 1 and 999. 


e You specified a matrix dimension as something other than 
an integer between | and 99. 


° You attempted to invert a matrix that i is not square. 


ITERATIONS * The solve( function or the equation solver has exceeded the 
maximum number of permitted iterations. Examine a graph 
of the function. If the equation has a solution, change the 
bounds, or the initial guess, or both. 


e irr( has exceeded the maximum number of permitted 
iterations. 


¢ When computing I%, the maximum number of iterations was 
exceeded. 


LABEL tits "The label i in the Goto instruction is is snot defined with z a Lol eat 
_instruction in the program. 


MEMORY — “Memory i is insufficient to perform the instruction o or ‘function. : 
You must delete items from memory (Chapter 18) before 
executing the instruction or function. 


Recursive problems return this error; for example, graphing 
the equation Y1=Yi. 


Branching out of an If/Then, For(, While, or Repeat loop witha 
Goto also can return this error because the End statement that 
terminates the loop is never reached. 
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Error Type 
MemoryFull 


NOSIGNCHNG 


Possible Causes and Suggested Remedies 


e You are unable to transmit an item because the receiving 
unit’s available memory is insufficient. You may skip the 
item or exit receive mode. 


¢ During a memory backup, the receiving unit’s available 
memory is insufficient to receive all items in the sending 
unit’s memory. A message indicates the number of bytes the 
sending unit must delete to do the memory backup. Delete 
items and ty again. 


~ You attempted to store tos a . window variable i in n another — 
graphing mode or to perform an instruction while in the wrong 
mode; for example, Drawinv in a graphing mode other than 
Func. 


° The solve( function or the equation solver did not detect a 
sign change. 


e You attempted to compute 1% when FV, (N*PMT), and PV 
are all > 0, or when FV, (N*PMT), and PV are all < 0. 


e You ‘oe to compute irr( when neither CFList nor 


result. This error is not returned ae Bia, The TI-83 Plus 
allows for undefined values on a graph. 


OVERFLOW 


You attempted to enter, or you have calculated, a number that 
is beyond the range of the calculator. This error is not returned 
during graphing. The TI-83 Plus allows for undefined values on 


You attempted to use a system variable inappropriately. See 
Appendix A. 


SINGULAR MAT 


¢ Asingular matrix (determinant = 0) is not valid as the 
argument for 1 


¢ The SinReg instruction or a polynomial regression 
generated a singular matrix (determinant = 0) because it 
could not find a solution, or a solution does not exist. 


This error is not returned during graphing. The TI-83 Plus 
allows for undefined values on a graph. 
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EE 


Error Type 


SINGULARITY 


ee ee 


STAT PLOT 


areas 


‘Possible Causes and Suggested Remedies 


expression in the solve( function or the equation solver 
contains a singularity (a point at which the function is not 
defined). Examine a graph of the function. If the equation has 
a solution, change the bounds or the initial 1 guess or both. 


You attempted a stat calculation with lists ‘that are not 
appropriate. 


* Statistical analyses must have at least two data points. 
e Med-Med must have at least three points in each partition. 
* Whenyou use a frequency list, its elements must be 2 0. 

+ (max - ‘Xmin) | / Xscl must, for a histogram. 


CORAROAR DOSED ROO DEAEAM EAS RED ORAS ROOESSRABR SAA SRESERS ARAN, 








“You attempted to display a ‘graph Ww. ena a stat plot that uses an 
undefined list i is turned on. 


The command contains a syntax et error. r. Look for misplaced 
functions, arguments, parentheses, or commas. See 


_ Appendix. A and the appropriate GOR 


UNDEFINED — 





“You reference a varia le that i is snot ‘currently defined. For 
example, you referenced a stat variable when there is no 
current calculation because a list has been edited, or you 
referenced a variable when the variable is not valid for the 
current calculation, such as a after Med- ~Med. 


Electrical interference caused a link to fail or this calculator i is 
not authorized to run the application. 


VARIABLE 


VERSION “You have attempted to receive an incompatible variabl 


WINDOW RANGE A problem exists with the window variables. 


You have tried to archive a variable that cannot be archived or 
you have have.tried to unarchive an application or group. 


Examples of variables that cannot be archived include: 


¢ Real numbers LRESID, R, T, X, Y, Theta, Statistic variables 
nS under Vars, STATISTICS menu, ' Yvars, and the Appl List. | 





_ version from another calculator. 

¢ You defined Xmax < Xmin or Ymax < Ymin. 

¢ You defined 6max < @min and @step > 0 (or vice versa). 
¢ You attempted to define Tstep=0. 

¢ You defined Tmax < Tmin and Tstep > 0 (or vice versa). 


e Window variables are too small or too large to graph 
correctly. You may have attempted to zoom in or zoom out to 
a point: that exceeds the TI-83 Plus’ s numerical range. 


° A point ora line, instead of a box, is defined i in ZBox. 
¢ A ZOOM operation returned a math error. 
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Accuracy Information 
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Computational Accuracy 


To maximize accuracy, the TI-83 Plus carries more digits internally than it 
displays. Values are stored in memory using up to 14 digits with a two-digit 
exponent. 


¢ You can store a value in thé window variables using up to 10 digits (12 
for Xscl, Yscl, Tstep, and Ostep). 

e Displayed values are rounded as specified by the mode setting with a 
maximum of 10 digits and a two-digit exponent. 

¢ RegEQ displays up to 14 digits in Float mode. Using a fixed-decimal 
setting other than Float causes RegEQ results to be rounded and stored 
with the specified number of decimal places. 


Graphing Accuracy 


Xmin is the center of the leftmost pixel, Xmax is the center of the next-to- 
the-rightmost pixel. (The rightmost pixel is reserved for the busy indicator.) 
AX is the distance between the centers of two adjacent pixels. 


e In Full screen mode, AX is calculated as (Xmax - Xmin) / 94. In G-T 
split-screen mode, AX is calculated as (Xmax - Xmin) / 46. 


e Ifyou enter a value for AX from the home screen or a program in Full 
screen mode, Xmax is calculated as Xmin + AX * 94. In G-T split-screen 
mode, Xmax is calculated as Xmin + AX * 46. 


Ymin is the center of the next-to-the-bottom pixel; Ymax is the center of the 
top pixel. AY is the distance between the centers of two adjacent pixels. 


¢ In Fullscreen mode, AY is calculated as (Ymax - Ymin) / 62. In Horiz 
split-screen mode, AY is calculated as (Ymax - Ymin) / 30. In G-T split- 
screen mode, AY is calculated as (Ymax - Ymin) / 50. 

e Ifyou enter a value for AY from the home screen or a program in Full 
screen mode, Ymax is calculated as Ymin + AY * 62. In Horiz split- 
screen mode, Ymax is calculated as Ymin + AY * 30. In G-T split-screen 
mode, Ymax is calculated as Ymin + AY * 50. 
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Graphing Accuracy (continued) 


Cursor coordinates are displayed as eight-character numbers (which may 
include a negative sign, decimal point, and exponent) when Float mode is 
selected. X and Y are updated with a maximum accuracy of eight digits. 


minimum and maximum on the CALCULATE menu are calculated with a 
tolerance of 1€-5; {f(x)dx is calculated at 1e-3. Therefore, the result 
displayed may not be accurate to all eight displayed digits. For most 
functions, at least five accurate digits exist. For fMin(, fMax(, and fnint( on 
the MATH menu and solve( in the CATALOG, the tolerance can be 
specified. 


Function Limits 





Function Range of Input Values 
sinz, cos x,tanv  0.<lel< 10™ (radian or degree) mmm 


AI Sapsil 








-10100 < x < 230.25850929940 








1<v<5x 109 _ im 
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Function Results 
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Function Range of Result 





General Information 


Texas Instruments (Tl) Support and Service 


For General Information 


Home Page: education.ti.com 

KnowledgeBase and 

E-mail Inquires education.ti.com/support 

Phone: (800) TI-CARES; (800) 842-2737) 
For U.S., Canada, Mexico, Puerto Rico, and Virgin 
Islands only 

Customer Support education.ti.com/support 

Center: 

International education.ti.com/support (Click the International 

Information: Information link.) 


For Technical Questions 


KnowledgeBase and 
Support by E-mail education.ti.com/support 


Phone (not toll-free) (972) 917-8324 


For Product (hardware) Service 


Customers in the U.S., Canada, Mexico, Puerto Rico and Virgin 
Islands: Always contact Texas Instruments Customer Support before 
returning a product for service. 


All other customers: Refer to the leaflet enclosed with this product 
(hardware) or contact your local TI retailer/distributor. 
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Warranty Information 


Customers in the U.S. and Canada Only 


One-Year Limited Warranty for Electronic Product 


This Texas Instruments (“TI”) electronic product warranty extends only to the original 
purchaser and user of the product. 


Warranty Duration. This TI electronic product is warranted to the original purchaser 
for a period of one (1) year from the original purchase date. 


Warranty Coverage. This TI electronic product is warranted against defective 
materials and construction. THIS WARRANTY IS VOID IF THE PRODUCT HAS BEEN 
DAMAGED BY ACCIDENT OR UNREASONABLE USE, NEGLECT, IMPROPER 
SERVICE, OR OTHER CAUSES NOT ARISING OUT OF DEFECTS IN MATERIALS 
OR CONSTRUCTION. 


Warranty Disclaimers. ANY IMPLIED WARRANTIES ARISING OUT OF THIS SALE, 
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED 
IN DURATION TO THE ABOVE ONE-YEAR PERIOD. TEXAS INSTRUMENTS SHALL 
NOT BE LIABLE FOR LOSS OF USE OF THE PRODUCT OR OTHER INCIDENTAL 
OR CONSEQUENTIAL COSTS, EXPENSES, OR DAMAGES INCURRED BY THE 
CONSUMER OR ANY OTHER USER. 


Some states/provinces do not allow the exclusion or limitation of implied warranties or 
consequential damages, so the above limitations or exclusions may not apply to you. 


Legal Remedies. This warranty gives you specific legal rights, and you may also have 
other rights that vary from state to state or province to province. 


Warranty Performance. During the above one (1) year warranty period, your defective 
product will be either repaired or replaced with a reconditioned model of an equivalent 
quality (at TI’s option) when the product is returned, postage prepaid, to Texas 
Instruments Service Facility. The warranty of the repaired or replacement unit will 
continue for the warranty of the original unit or six (6) months, whichever is longer. 
Other than the postage requirement, no charge will be made for such repair and/or 
Sean TI strongly recommends that you insure the product for value prior to 

m g. 


Software. Software is licensed, not sold. TI and its licensors do not warrant that the 
software will be free from errors or meet your specific requirements. All software is 
provided “AS IS.” 


Copyright. The software and any documentation supplied with this product are 
protected by copyright. 
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Australia & New Zealand Customers only 
One-Year Limited Warranty for Commercial Electronic Product 


This Texas Instruments electronic product warranty extends only to the 
Original purchaser and user of the-product. 


Warranty Duration. This Texas Instruments electronic product is warranted 
to the original purchaser for a period of one (1) year from the original 
purchase date. 


Warranty Coverage. This Texas Instruments electronic product is warranted 
against defective materials and construction. This warranty is void if the 
product has been damaged by accident or unreasonable use, neglect, improper 
service, or other causes not arising out of defects in materials or construction. 


Warranty Disclaimers. Any implied warranties arising out of this sale, 
including but not limited to the implied warranties of merchantability 
and fitness for a particular purpose, are limited in duration to the 
above one-year period. Texas Instruments shall not be liable for loss 
of use of the product or other incidental or consequential costs, 
expenses, or damages incurred by the consumer or any other user. 


Except as expressly provided in the One-Year Limited Warranty for 
this product, Texas Instruments does not promise that facilities for 
the repair of this product or parts for the repair of this product will 
be available. 


Some jurisdictions do not allow the exclusion or limitation of implied 
warranties or consequential damages, so the above limitations or exclusions 
may not apply to you. 


Legal Remedies. This warranty gives you specific legal rights, and you may 
also have other rights that vary from jurisdiction to jurisdiction. 


Warranty Performance. During the above one (1) year warranty period, 
your defective product will be either repaired or replaced with a new or 
reconditioned model of an equivalent quality (at TI’s option) when the product 
is returned to the original point of purchase. The repaired or replacement unit 
will continue for the warranty of the original unit or six (6) months, whichever 
is longer. Other than your cost to return the product, no charge will be made 
for such repair and/or replacement. TI strongly recommends that you insure 
the product for value if you mail it. 


Software. Software is licensed, not sold. TI and its licensors do not warrant 
that the software will be free from errors or meet your specific requirements. 
All software is provided “AS IS.” 


Copyright. The software and any documentation supplied with this product 
are protected by copyright. 
All Other Customerss 


For information about the length and terms of the warranty, refer to your 
package and/or to the warranty statement enclosed with this product, or 
contact your local Texas Instruments retailer/distributor. 
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Index 
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+ (addition), 2-3, A-38 
x2cedf( (chi-square cdf), 13-30, A-4 
x2pdf( (chi-square pdf), 13-30, A-4 

x2-Test (chi-square test), 13-21, A-4 

: (colon), 6, 16-5 

+ (concatenation), 15-6, A-38 

3 (cube), 2-6, A-35 

3/( (cube root), 2-6, A-35 

° (degrees notation), 2-23, A-34 

/ (division), 2-3, A-37 

=  (equal-to relational test), 2-25, 
A-35 

! (factorial), 2-21, A-34 

0 (graph style, animate), 3-9 

‘. (graph style, dot), 3-9 

\ (graph style, line), 3-9 

> (greater than), 2-25, A-36 

2 (greater than or equal to), 2-25, 

A-36 

(inverse), 2-3, 8-9, 10-10, A-36 

(ess than), 2-25, A-35 

(less than or equal to), 2-25, A-36 

(list indicator), 11-4 

(matrix indicator), 10-7 

(minutes notation), 2-23, A-38 

(multiplication), 2-3, A-37 

(negation), 1-24, 2-4, A-37 

(not equal to), 2-25, A-35 

(parentheses), 1-24 

(pi), 2-4 

(pixel mark), 8-15, 12-34 

(pixel mark), 8-15, 12-34 

(pixel mark), 8-15, 12-34 

Or (plot type, box), 12-33 

di (plot type, histogram), 12-32 

‘O« (plot type, modified box), 12-32 

L (plot type, normal probability), 
12-33 

A (power), 2-3, A-36, A-37 

104( (power of ten), 2-4, A-37 

Xf (root), 2-6, A-35 

" (Seconds notation), 2-23, A-38 

2 (square), 2-3, A-36 

V( (square root), 2-3, A-37 

> Store, 1-15, A-28 

"" (string indicator), 15-3 

- (Subtraction), 2-3, A-38 

a+bi (rectangular complex mode), 
1-12, 2-16, A-3 


. 
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Index-l 


-A- 


about, 18-2 
above graph style(4), 3-9 
abs( (absolute value), 2-13, 2-19, 
10-10, A-2 
accuracy information 
computational and graphing, B-10 
function limits and results, B-11 
addition (+), 2-3, A-38 
alpha cursor, 1-5 
alpha key, 3 
alpha-lock, 1-8 
alternative hypothesis, 13-7 
amortization 
bal( (amortization balance), 14-10, 
A-3 
calculating schedules, 14-10 
formula, A-57 
xInt( (sum of interest), 14-10, A-12 
=Prn( (sum of principal), 14-10, 
A-19 
and (Boolean operator), 2-26, A-2 
angle(, 2-19, A-2 
ANGLE menu, 2-23 
angle modes, 1-11 
animate graph style (1), 3-9 
ANOVA( (one-way variance analysis), 
13-24, A-2 
formula, A-52 
Ans (last answer), 1-19, 18-4, A-2 
APD™ (Automatic Power Down™), 
1-2 
applications. See examples, 
applications 
Apps, 1-15, 18-3, 18-10, 
AppVars, 1-15, 18-3, 18-10 
arccosine (cos"1(), 2-3 
abs( (absolute value), 2-13, 2-19, 
10-10, A-2 
Archive ix, 18, 1-15, 18-10, A-2 
garbage collection, 18-18 
memory error 18-18 
archive full error, 18-20, B-5 
archived variables, A-50 
arcsine (sin"1(), 2-3 
arctangent (tan"1(), 2-3 
assembly language programs, 16-24 
Asm( 16-24, A-2 


ENG 





- A (continued) - 


AsmComp( 16-24, A-3 

AsmPrgm( 16-24, A-3 

augment( 10-14, 11-15, A-3 ' 

Automatic Power Down™ (APD™), ~ 
1-2 

automatic regression equation, 12-22 

automatic residual list (RESID), 12-22 

axes format, sequence graphing, 6-8 

axes, displaying (AxesOn, AxesOff), 
3-14, A-3 

AxesOff, 3-14, A-3 

AxesOn, 3-14, A-3 


-B- 


backing up calculator memory, 19-4, 
19-15 

bal( (amortization balance), 14-10, 
A-3 

bar, 14-18 

batteries, 1-2, B-2 

below graph style (&), 3-9 

binomcdf(, 13-32, A-3 

binompdf(, 13-32, A-4 

block, 18-18 

Boolean logic, 2-26 

box pixel mark (0), 8-15, 12-34 

' Boxplot plot type (G4), 12-33 

busy indicator, 1-4 


-C- 


CALCULATE menu, 3-25 
Calculate output option, 13-6, 13-8 
cash flow 

calculating, 14-9 

formula, A-58 

irr( (internal rate of return), 14-9, 

A-13 

npv( (net present value), 14-9, A-17 
CATALOG, 15-2 
CBL 2/CBL, 14-16, 16-22, 19-5, A-10 
CBR, 14-16, 16-22, 19-5, A-10 
CBL/CBR 

Running, 14-16 

Selecting, 14-16 

Quitting, 14-18, 14-26 
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CBL/CBR APP menu, 14-18 
check memory, 18-2 
chi-square cdf (y2edf(), 13-30, A-4 
chi-square pdf (x2pdf(), 13-30, A-4 
chi-square test (y2-Test), 13-21, A-4 
Circle( (draw circle), 8-11, A-4 
Clear Entries, 18-2, 18-5, A-4 
clearing 
entries (Clear Entries), 18-2, 18-5, 
A-4 
all lists (CIrAllLists), 78-2, 18-5, 
A-4 
drawing (CiIrDraw), 8-4, A-4 
home screen (CiIrHome), 16-20, A-4 
list (ClrList), 12-20, A-4 
table (CirTable), 16-21, A-4 
ClrAllLists (clear all lists), 18-2, 18-5, 
A-4 
CirDraw (clear drawing), 8-4, A-4 
CirHome (clear home screen), 16-21, 
A-4 
CirList (clear list), 12-20, A-4 
CirTable (clear table), 16-21, A-4 
coefficients of determination (r2, R2), 
12-23 
colon separator (:), 6, 16-6 
combinations (nCr), 2-21, A-16 
compiling an assembly program, 
16-24, A-3 
complex 
modes (a+bi, re*0i), 1-12, 2-16, 
A-3, A-22 
numbers, 1-12, 2-16, 2-18, A-22 
compounding-periods-per-year 
variable (C/Y), 14-5, 14-15 
concatenation (+), 15-6, A-38 
confidence intervals, 13-8, 13-16 - 
13-20 
conj( (conjugate), 2-18, A-5 
Connected (plotting mode), 1-11, A-5 
contrast (display), 1-3 
convergence, sequence graphing, 6-12 
conversions 
»Dec (to decimal), 2-5, A-5 
>DMS (to degrees/minutes/ 
seconds), 2-24, A-7 
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Index (continued) 
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- C (continued) - 


>Eff (to effective interest rate), 
14-13, A-7 
EqupString( (equation-to-string 
conversion), 15-7, A-8 
Frac (to fraction conversion), 2-5, 
A-10 
List)matr( (list-to-matrix 
conversion), 10-14, 11-15, 
A-14 
Matnlist( (matrix-to-list 
conversion), 10-14, 11-16, 
A-15 
pNom (to nominal interest rate 
conversion), 14-13, A-16 
Polar (to polar conversion), 2-19, 
A-19 
P>Rx(, P>Ry( (polar-to-rectangular 
conversion), 2-24, A-21 
>Rect (to rectangular conversion), 
2-19, A-22 
R>Pr(, R>PO( (rectangular-to-polar 
conversion), 2-24, A-23 
String>Equ( (string-to-equation 
conversion), 15-8, A-29 
CoordOff, 3-14, A-5 
CoordOn, 3-14, A-5 
correlation coefficient (r), 12-23, 
12-25 - 12-27 
cos( (cosine), 2-3, A-5 
cos '( (arccosine), 2-3, A-5 
cosh( (hyperbolic cosine), 15-10, A-5 
cosh"1( (hyperbolic arccosine), 15-10, 
A-5 
cosine (cos(), 2-3, A-5 
cross pixel mark (+), 8-15, 12-34 
cube (3), 2-6, A-35 
cube root (3V(), 2-6, A-35 
CubicReg (cubic regression), 12-26, 
A-5 
cubic regression (CubicReg), 12-26, 
A-5 
cumulative sum (cumSum(), 10-15, 
11-12, A-5 
cumSum( (cumulative sum), 10-15, 
11-12, A-5 
cursors, 1-5, 1-8 
C/Y (compounding-periods-per-year 
variable), 14-5, 14-15 


Index-3 
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data collection 
options, 14-18 
methods, 14-18 
results, 14-20, 14-23 
starting & stopping, 14-25, 14-26 
Data input option, 13-6, 13-7 
data logger, 14-21 
data points, 14-22 
data results, 14-20, 14-23 
days between dates (dbd(), 14-14, 
A-5, A-59 
dbd( (days between dates), 14-14, 
A-5, A-59 
»Dec (to decimal conversion), 2-5, A-5 
decimal mode (float or fixed), 1-10 
decrement and skip (DS<(), 16-15, A-7 
definite integral, 2-7, 3-28, 4-8, 5-6 
defragmenting, 18-17 
Degree angle mode, 1-11, 2-23, A-6 
degrees notation (°), 2-3, A-34 
deleting items from memory, 18-4 
delete variable contents (DelVar), 
16-16, A-6 
DelVar (delete variable contents), 
16-16, A-6 
DependAsk, 7-3, 7-5, A-6 
DependAuto, 7-3, 7-5, A-6 
derivative. See numerical derivative 
det( (determinant), 10-12, A-6 
determinant (det(), 10-12, A-6 
DiagnosticOff, 12-23, A-6 
DiagnosticOn, 12-23, A-6 
diagnostics display mode(r, r2, R2), 
12-23 
differentiation, 2-8, 3-28, 4-8, 5-6 
dimensioning a list or matrix, 10-12, 
10-13, 11-11, A-6 
dim( (dimension), 10-12, 11-11, A-6 
>dim( (assign dimension), 10-13, 
11-11, A-6 
directions, 14-19 
DIRECTNS, 14-20 
Disp (display), 16-19, A-6 
DispGraph (display graph), 16-20, A-7 
display contrast, 1-3 
display cursors, 1-5 
DispTable (display table), 16-20, A-7 
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DISTR (distributions menu), 13-28 
DISTR DRAW (distributions drawing 
menu), 13-34 
distribution functions 
binomcdf(, 13-32, A-4 
binompdf(, 13-32, A-4 
x2cedf(, 13-30, A-3 
x2pdf(, 13-30, A-4 
Fedf(, 13-31, A-8 
Fpdf(, 13-31, A-9 
geometcdf(, 73-33, A-10 
geometpdf(, 13-33, A-10 
invNorm(, 13-29, A-12 
normalcdf(, 13-29, A-17 
normalpdf(, 13-28, A-17 
poissoncdf(, 13-33, A-19 
poissonpdf(, 13-32, A-19 
tedf(, 13-30, A-29 
tpdf(, 13-29, A-30 
distribution shading instructions 
Shadey?(, 13-35, A-26 
ShadeF(, 13-36, A-27 
ShadeNorm(, 13-34, A-27 
Shade_t(, 13-35, A-27 
division (/), 2-3, A-37 
DMS (degrees/minutes/seconds entry 
notation), 2-23, A-38 
»DMS (to degrees/minutes/seconds), 
2-24, A-7 
dot graph style (°.), 3-9 
dot pixel mark (°), 8-15, 12-34 
Dot (plotting mode), 1-11, A-7 
DrawF (draw a function), 8-9, A-7 
drawing on a graph 
circles (Circle(), 8-11 
functions and inverses (DrawF, 
Drawinv), 8-9 
lines (Horizontal, Line(, Vertical), 
8-6, 8-7 
line segments (Line(), 8-5 
pixels (PxI-Change, PxI-Off, 
Pxl-On, pxi-Test), 8-16 
points (Pt-Change, Pt-Off, Pt-On), 
8-15 
tangents (Tangent), 8-8 
text (Text), 8-12 
using Pen, 8-13 
Drawinv (draw inverse), 8-9, A-7 
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DRAW menu, 8-3 

DRAW instructions, 8-3 - 8-16 

Draw output option, 13-6 - 13-8 

DRAW POINTS menu, 8-14 

DRAW STO (draw store menu), 8-17 

dr/dé operation on a graph, 5-6 

DS<( (decrement and skip), 16-15, A-7 

DuplicateName menu, 19-7 

dx/dt operation on a graph, 3-28, 4-8 

dy/dx operation on a graph, 3-28, 4-8, 
5-6 


=E- 


e (constant), 2-4 
e/( (exponential), 2-4, A-7 
& (exponent), 1-7, 1-10, A-7 
edit keys table, 1-8 
»Eff( (to effective interest rate), 14-13, 
A-7 
Else, 16-11 
End, 14-22, 16-11, A-8 
Eng (engineering notation mode), 
1-10, A-8 
entry cursor, 1-5 
ENTRY (last entry key), 1-17 
EOS™ (Equation Operating System), 
1-23 
eqn (equation variable), 2-8, 2-12 
equal-to relational test (=), 2-25, A-35 
Equation Operating System (EOS™), 
1-23 
Equation Solver, 2-8 
equations with multiple roots, 2-12 
EqupString( (equation-to-string 
conversion), 15-7, A-8 
errors 
diagnosing and correcting, 1-25 
messages, B-5 
examples—applications 
area between curves, 17-11 
areas of regular n-sided polygons, 
17-16 
box plots, 17-2 
cobweb attractors, 17-8 
fundamental theorem of calculus, 
17-14 
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examples—applications (continued) 


guess the coefficients, 17-9 

inequalities, 17-5 

mortgage payments 17-18 

parametric equations: ferris wheel 
problem, 17-12 

piecewise functions, 17-4 

Sierpinski triangle, 17-7 

solving a system of nonlinear 
equations, 17-6 

unit circle and trig curves, 17-10 


examples—Getting Started 


box with lid 9 — 16 
defining a, 9 
defining a table of values, 10 
finding calculated maximum, 
16 
setting the viewing window, 12 
tracing the graph, 13 
zooming in on the graph, 15 
zooming in on the table, 11 
coin flip, 2-2 
compound interest, 14-4 
drawing a tangent line, 8-2 
financing a car, 14-3 
forest and trees, 6-2 
generating a sequence, 11-2 
graphing a circle, 3-2 
mean height of a population, 13-2 
path of a ball, 4-2 
pendulum lengths and periods, 12-2 
polar rose, 5-2 
quadratic formula 
converting to a fraction, 7 
displaying complex results, 8 
entering a calculation, 6 
roots of a, 7-2 
sending variables, 19-2 
solving a system of linear 
equations, 10-2 
unit circle, 9-2 
volume of a cylinder, 16-2 


examples—miscellaneous 


convergence, 6-12 
daylight hours in Alaska, 12-28 


Index-5 


- E (continued) - 


calculating outstanding loan 
balances, 14-10 
predator-prey model, 6-13 
exponential regression (ExpReg), 
12-26, A-8 
expr( (String-to-expression 
conversion), 15-7, A-8 
ExpReg (exponential regression), 
12-26, A-8 
expression, 1-6 
converting from string (expr(), 
15-7, A-8 
turning on and off (ExprOn, 
ExprOff), 3-14, A-8 
ExprOff (expression off), 3-14, A-8 
ExprOn (expression on), 3-14, A-8 


-F- 


Jf(x)dx operation on a graph, 3-28 
factorial (!), 2-21, A-34 
family of curves, 3-16 
Fedf(, 13-31, A-8 
Fill(, 10-13, A-8 
FINANCE CALC menu, 14-6 
FINANCE VARS menu, 14-15 
financial functions 
amortization schedules, 14-10 
cash flows, 14-9 
days between dates, 14-14 
interest rate conversions, 14-13 
payment method, 14-14 
time value of money (TVM), 14-7 
Fix (fixed-decimal mode), 1-10, A-8 
fixed-decimal mode (Fix), 1-10, A-8 
Float (floating-decimal mode), 1-10, 
floating-decimal mode (Float), 1-10, 
A-8 
fMax( (function maximum), 2-6, A-9 
fMin( (function minimum), 2-6, A-9 
fnint( (function integral), 2-7, A-9 
FnOff (function off), 3-8, A-9 
FnOn (function on), 3-8, A-9 
For(, 16-11, A-9 
format settings, 3-13, 6-8 
formulas 
amortization, A-57 
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formulas (continued) 
ANOVA, A-51 
cash flow, A-58 
days between dates, A-59 
factorial, 2-21 
interest rate conversions, A-58 
logistic regression, A-51 
sine regression, A-51 
time value of money, A-55 
two-sample F-Test, A-53 
two-sample t test, A-54 
fPart( (fractional part), 2-14, 10-11, 
A-9 
Fpdf(, 13-31, A-9 
>Frac (to fraction), 2-5, A-10 
free-moving cursor, 3-17 
frequency, 12-24 
Full (full-screen mode), 1-12, A-10 
full-screen mode (Full), 1-12, A-10 
Func (function graphing mode), 1-11, 
A-10 
function, definition of, 1-7 
function graphing, 3-1 - 3-28 
accuracy, 3-17 
CALC (calculate menu), 3-25 
defining and displaying, 3-3 
defining in the Y= editor, 3-5 
defining on the home screen, in a 
program, 3-6 
deselecting, 3-7 
displaying, 3-3, 3-11, 3-15 
evaluating, 3-6 
family of curves, 3-16 
format settings, 3-13 
free-moving cursor, 3-17 
graph styles, 3-9 
maximum of (fMax(), 2-6, A-9 
minimum of (fMin(),2-6, A-9 
modes, 1-11, 3-4, A-10 
moving the cursor to a value, 3-19 
overlaying functions on a graph, 
3-16 
panning, 3-19 
pausing or stopping a graph, 3-15 
Quick Zoom, 3-19 
selecting, 3-7, 3-8, A-9 
shading, 3-10 
Smart Graph, 3-15 
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Function graphing (continued) 
tracing, 3-18 
window variables, 3-11, 3-12 
Y= editor, 3-5 
viewing window, 3-11 
AX and AY window variables, 3-12 
ZOOM menu, 3-20 
ZOOM MEMORY menu, 3-23 
function integral (fnint(), 2-7, A-9 
functions and instructions table, A-2 — 
A-2 
future value, 14-5, 14-8, 14-15 
present value, 14-5, 14-8, 14-15 
FV (future-value variable), 14-5, 14-15 


-G- 


garbage collecting, 18-17 

GarbageCollect, 18-19, A-10 

Gauge, 14-18 

gcd( (greatest common divisor), 2-15, 
A-10 

GDB (graph database), 8-19 

geometcdf(, 13-33, A-10 

geometpdf(, 13-33, A-10 

Get( (get data from CBL 2/CBL or 
CBR), 16-22, A-10 

GetCalc( (get data from TI-83), 16-22, 
A-10 

getKey, 16-21, A-10 

Getting Started, 1 — 18. See also 
examples, Getting Started 

Goto, 16-14, A-10 

graph database (GDB), 8-19 

graphing modes, 1-11 

graphing-order modes, 1-12 

GraphStyle(, 16-16, A-11 

graph styles, 3-9 

graph-table split-screen mode (G-T), 
1-12, 9-5, A-11 

greater than (>), 2-25, A-36 

greater than or equal to (2), 2-25, A-36 

greatest common divisor (gced(), 2-15, 
A-10 

greatest integer (Int(), 2-14, 10-11, A-12 

GridOff, 3-14, A-11 

GridOn, 3-14, A-11 
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grouping, 18-13 
G-T (graph-table split-screen mode), 
1-12, 9-5, A-11 


-H- 


Histogram plot type (dis), 12-32 

home screen, 1-4 

Horiz (horizontal split-screen mode), 
1-12, 9-4, A-11 

hyperbolic functions, 15-10 

Horizontal (draw line), 8-6 - 8-7, A-11 

hypothesis tests, 13-10 - 13-15 


i (complex number constant), 2-17 
1% (annual interest rate variable), 14-5, 
14-15 
identity(, 10-13, A-11 
If instructions 
If, 16-10, A-11 
If-Then, 16-10, A-11 
If-Then-Else, 16-11, A-11 
imag( (imaginary part), 2-18, A-11 
imaginary part (imag(), 2-18, A-11 
implied multiplication, 1-24 
increment and skip (IS>(), 16-14, A-13 
IndpntAsk, 7-3, A-12 
IndpntAuto, 7-3, A-12 
independent variable, 7-3, A-12 
inferential stat editors, 13-6 
inferential statistics. See also stat 
tests; confidence intervals 
alternative hypotheses, 13-7 
bypassing editors, 13-8 
calculating test results (Calculate), 
13-8 
confidence interval calculations, 
13-8, 13-16 - 13-20 
data input or stats input, 13-7 
entering argument values, 13-7 
graphing test results (Draw), 13-8 
input descriptions table, 13-25 
pooled option, 13-8 
STAT TESTS menu, 13-9 
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inferential statistics (continued) 
test and interval output variables, 
13-27 
Input, 76-17, 16-18, A-12 
insert cursor, 1-5 
inString( (in string), 15-7, A-12 
instruction, definition of, 1-7 
int( (greatest integer), 2-14, 10-11, 
A-12 
xInt( (sum of interest), 14-10, A-12 
integer part (iPart(), 2-14, 10-11, A-12 
integral. See numerical integral 
interest rate conversions 
calculating, 14-13 
»Eff( (compute effective interest 
rate), 14-13, A-7 
formula, A-58 
>Nom( (compute nominal interest 
rate), 14-13, A-16 
internal rate of return (irr(), 14-9, A-13 
intersect operation on a graph, 3-27 
inverse (1), 2-3, 8-9, 10-10, A-36 
inverse cumulative normal distribution 
(invNorm(), 73-29, A-12 
inverse trig functions, 2-3 
INTRVL (SEC), 14-22 
invNorm( Ginverse cumulative normal 
distribution), 13-29, A-12 
iPart( (integer part), 2-14, 10-11, A-12 
irr( (internal rate of return), 14-8, A-13 
IS>( (increment and skip), 16-14, A-13 


-K- 


keyboard 

layout, 2, 3 

math operations, 2-3 
key-code diagram, 16-21 


-L- 


L (user-created list name symbol), 
11-16, A-13 

LDIST, 14-21 

LDREF, 14-21 

LLIGHT, 14-21 

LLREF, 14-21 
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LTREF, 14-21 
LTEMP, 14-21 
LVOLT, 14-21 


LVREF, 14-21 ae 


LabelOff, 3-14, A-13 
LabelOn, 3-14, A-13 
labels 
graph, 3-14, A-13 
program, 16-14, A-13 
Last Entry, 1-17 
Lbl (label), 16-14, A-13 
Icm( (least common multiple), 2-15, 
A-13 
least common multiple (IemQ), 2-15, 
A-13 
length( of string, 15-8, A-13 
less than (<), 2-25, A-35 
less than or equal to (<), 2-25, A-36 
Light-Time, 14-18 
line graph style (.), 3-9 
Line( (draw line), 8-5, A-13 
line segments, drawing, 8-5 
lines, drawing, 8-6, 8-7 
linking 
receiving items, 19-7 
to a CBL 2/CBL or CBR, 19-5 
to aPC or Macintosh, 19-5 
to a TI-82, 19-5, 19-12 
transmitting items, 19-8 
two TI-83 Plus units, 19-4 
LINK RECEIVE menu, 19-7 
LINK SEND menu, 19-6 
LinReg(a+bx) (linear regression), 
12-26, A-14 
LinReg(ax+b) (linear regression), 
12-25, A-14 
LinRegTTest (linear regression ¢ test), 
13-23, A-14 
ALIst(, 71-12, A-14 
LIST MATH menu, 11-17 
List)matr( (lists-to-matrix conversion), 
10-14, 11-15, A-14 
LIST NAMES menu, 11-6 
LIST OPS menu, 11-10 
lists, 11-1 - 11-18 
accessing an element, 11-5 
attaching formulas, 11-7, 12-14 
clearing all elements, 12-12, 12-20 
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lists (continued) 
copying, 11-5 
creating, 11-3, 12-12 
deleting from memory, 11-5, 18-4 
detaching formulas, 11-8, 12-16 
dimension, 11-4, 11-11 
entering list names, 11-6, 12-11 
indicator ({}), 11-4 
naming lists, 11-3 
storing and displaying, 11-4 
transmitting to and from TI-82, 
19-12, 19-13 
using in expressions, 11-9 
using to graph a family of curves, 
3-16, 11-5 
using to select data points from a 
plot, 11-13 
using with math functions, 11-9 
using with math operations, 2-3 
In(, 2-4, A-14 
LnReg (logarithmic regression), 
12-26, A-14 
log(, 2-4, A-14 
logic (Boolean) operators, 2-26 
Logistic (regression), 12-27, A-15 
logistic regression formula, A-51 


-M- 


marked for deletion, 18-18 
MATH CPX (complex menu), 2-18 
MATH menu, 2-5 
MATH NUM (number menu), 2-13 
math operations, keyboard, 2-3 
MATH PRB (probability menu), 2-20 
Matnlist( (matrix-to-list conversion), 
10-14, 11-16, A-15 
matrices, 10-1 — 10-16 
accessing elements, 10-8 
copying, 10-8 
defined, 10-3 
deleting from memory, 10-4 
dimensions, 10-3, 10-12, 10-13 
displaying a matrix, 10-8 
displaying matrix elements, 10-4 
editing matrix elements, 10-6 
indicator ([ ]), 10-7 
inverse (1), 10-10 
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matrices, (continued) 
math functions, 10-9 — 10-11 
matrix math functions (det(, T, 
dim(, Fill(, identity(, randM(, 
augment(, Matnlist(, Listmatr(, 
cumSum(), 10-12 — 10-16 
referencing in expressions, 10-7 
relational operations, 10-11 
row operations(ref(, rref(, 
rowSwap(, row+(, *row(, 
*xrow+( ), 10-16 
selecting, 10-3 
viewing, 10-5 
MATRX EDIT menu, 10-3 
MATRX MATH menu, 10-12 
MATRX NAMES menu, 10-7 
max, 14-20 
max( (maximum), 2-15, 11-17, A-15 
maximum of a function (fMax(), 2-6, 
A-9 
maximum operation on a graph, 3-27 
mean(, 11-17, A-15 
median(, 71-17, A-15 
Med-Med (median-median), 12-25, 
A-15 
memory 
backing up, 19-16 
checking available, 18-2 
clearing all list elements from, 18-5 
clearing entries from, 18-5 
deleting items from, 18-4 
error, 18-17 
insufficient during transmission, 19-7 
resetting defaults, 18-8 
resetting memory, 18-6 
MEMORY menu, 18-2 
Mem Mgmt/Del menu, 18-2 
Menu( (define menu), 16-15, A-15 
menus, 4, 1-19 
defining (Menu(), 16-15, A-15 
map, A-39 
scrolling, 1-20 
meter, 14-18 
min, 14-20 
min( (minimum), 2-15, 11-17, A-16 
minimum operation on a graph, 3-27 
minimum of a function (fMin(), 2-6, 
A-9 
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minutes notation ("), 2-23, A-38 
ModBoxplot plot type (G2), 12-32 
modified box plot type (4), 12-32 
mode settings, 1-9 
a+bi (complex rectangular), 1-12, 
2-16, A-3 
reAgi (complex polar), 1-12, 2-16, 
A-22 
Connected (plotting), 1-11, A-5 
Degree (angle), 1-11, 2-24, A-6 
Dot (plotting), 1-11, A-7 
Eng (notation), 1-10, A-8 
Fix (decimal), 7-10, A-8 
Float (decimal), 1-10, A-8 
Full (screen), 1-12, A-10 
Func (graphing), 1-11, A-10 
G-T (screen), 1-12, A-11 
Horiz (screen), 1-12, A-11 
Normal (notation), 1-10, A-16 
Par/Param (graphing), 7-11, A-18 
Pol/Polar (graphing), 1-11, A-19 
Radian (angle), 1-11, 2-24, A-21 
Real, 1-12, A-22 
Sci (notation), 1-10, A-25 
Seq (graphing), 1-11, A-26 
Sequential (graphing order), 1-12, 
A-26 
Simul (graphing order), 1-12, A-27 
modified box plot type (G::), 12-32 
multiple entries on a line, 1-6 
multiplication (*), 2-3, A-37 
multiplicative inverse, 2-3 


-N- 


N (number of payment periods 
variable), 14-5, 14-15 

nCr (number of combinations), 2-21, 
A-16 

nDeriv( (numerical derivative), 2-7, 
A-16 

negation (-), 1-24, 2-4, A-37 

>Nom( (to nominal interest rate), 
14-13, A-16 

nonrecursive sequences, 6-5 

normal distribution probability 
(normalcdf(), 13-29, A-17 

Normal notation mode, 1-10, A-16 
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normal probability plot type ), 12-33 
normalcdf( (normal distribution 
probability), 13-29, A-17 
normalpdf( (probability density 
function), 13-28, A-17 ai 
NormProbPlot plot type (), 12-33 
not( (Boolean operator), 2-26, A-17 
not equal to (#), 2-25, A-35 
nPr (permutations), 2-21, A-17 
npv( (net present value), 14-9, A-17 
numerical derivative, 2-7, 3-28, 4-8, 5-6 
numerical integral, 2-7, 3-28 


-O- 


one-proportion z confidence interval 
(1-PropZInt), 13-20, A-20 

one-proportion 2 test (1-PropZTest), 
13-14, A-20 

one-sample t confidence interval 
(Tinterval), 13-17, A-30 

one-variable statistics (1-Var Stats), 
12-25, A-31 

ON/JHALT, 14-27 

or (Boolean) operator, 2-26, A-17 

order of evaluating equations, 1-22 

Output(, 9-6, 16-17, 16-20, A-18 

Omit, 18-15, 19-7 

Overwrite, 18-15, 19-7 

Overwrite All, 18-15 


-Pp- 


panning, 3-19 
Par/Param (parametric graphing 
mode), 1-9, 1-11, A-18 
parametric equations, 4-5 
parametric graphing 
CALC (calculate operations on a 
graph), 4-8 
defining and editing, 4-4 
free-moving cursor, 4-7 
graph format, 4-6 
graph styles, 4-4 
moving the cursor to a value, 4-8 
selecting and deselecting, 4-5 
setting parametric mode, 4-4 
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parametric graphing (continued) 
tracing, 4-7 
window variables, 4-5 
Y= editor, 4-4 
zoom operations, 4-8 
parentheses, 1-24 
path (4!) graph style, 3-9 
Pause, 16-13, A-18 
pausing a graph, 3-15 
Pen, 8-13 
permutations (nPr), 2-21, A-17 
phase plots, 6-13 
Pi (1), 2-4 
Pic (pictures), 8-17, 8-18 
pictures (Pic), 8-17, 8-18 
pixel, 8-16 
pixels in Horiz/G-T modes, 8-16, 9-6 
Plot1(, 12-34, A-18 
Plot2(, 12-34, A-18 
Plot3(, 12-34, A-18 
PLOT, 14-22 
PlotsOff, 12-35, A-18 
PlotsOn, 12-35, A-18 
plotting modes, 1-11 
plotting stat data, 12-31 
PMT (payment amount variable), 14-5, 
14-15 
Pmt_Bgn (payment beginning 
variable), 14-14, A-19 
Pmt_End (payment end variable), 
14-14, A-19 
poissoncdf(, 13-33, A-19 
poissonpdf(, 13-32, A-19 
Pol/Polar (polar graphing mode), 1-9, 
1-11, 5-3, A-19 
polar equations, 5-4 
polar form, complex numbers, 2-17 
>Polar (to polar), 2-19, A-19 
CALC (calculate operations on a 
graph), 5-6 
defining and displaying, 5-3 
equations, 5-4 
free-moving cursor, 5-6 
graph format, 5-5 
graph styles, 5-3 
moving the cursor to a value, 5-6 
selecting and deselecting, 5-4 
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polar graphing (continued) 
mode (Pol/Polar), 1-9, 1-11, 5-3, A-19 
tracing, 5-6 
window variables, 5-4 
Y= editor, 5-3 
ZOOM operations, 5-6 
PolarGC (polar graphing coordinates), 
3-13, A-19 
pooled option, 13-6, 13-8 
power (4), 2-3, A-36, A-37 
power of ten (104(), 2-4, A-37 
present value, 14-6, 14-8, 14-15 
previous entry (Last Entry), 1-16 
PRGM CTL (program control menu), 
16-9 
PRGM EDIT menu, 16-8 
PRGM EXEC menu, 16-8 
PRGM 1/O Cinput/Output menu), 16-17 
prgm (program name), 16-16, 16-24, 
A-19 
PRGM NEW menu, 16-4 
=Prn( (sum of principal), 14-10, A-19 
probability, 2-20 
probability density function 
(normalpdf(), 13-28, A-17 
probe, 14-18 
prod( (product), 11-18, A-19 
programming 
copying and renaming, 16-8 
creating new, 16-4 
defined, 16-4 
deleting, 16-4 
deleting command lines, 16-7 
editing, 16-7 
entering command lines, 16-6 
executing, 16-6 
instructions, 16-9 - 16-23 
inserting command lines, 16-7 
name (prgm), 16-16, A-19 
running assembly language 
program, 16-24 
renaming, 16-8 
stopping, 16-6 
subroutines, 16-23 
Prompt, 16-19, A-19 
1-PropZint (one-proportion z 
confidence interval), 13-20, 
A-20 
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1-PropZTest (one-proportion 2 test), 
13-14, A-20 

2-PropZint (two-proportion 2 
confidence interval), 13-20, 
A-20 

2-PropZTest (two-proportion 2 test), 
13-15, A-20 

P>Rx(, P>Ry( (polar-to-rectangular 
conversions), 2-24, A-21 

Pt-Change(, 8-15, A-20 

Pt-Off(, 8-15, A-20 

Pt-On(, 8-14, A-20 

PV (present value variable), 14-5, 
14-15 


p-value, 13-27 


PwrReg (power regression), 12-27, 
A-20 

Pxl-Change(, 8-16, A-21 

Pxl-Off(, 8-16, A-21 

Pxl-On(, 8-16, A-21 

pxl-Test(, 8-16, A-21 

P>Rx(7, 6), 2-24 

PrRy(7,6), 2-24 

P/Y (number-of-payment-periods-per- 
year variable), 14-4, 14-15 


-Q- 


QuadReg (quadratic regression), 
12-25, A-21 

QuartReg (quartic regression), 12-26 

Quit, 18-15, 19-7 

quitting CBL/CBR, 14-18 

Quick Zoom, 3-19, A-21 


-R- 


" (radian notation), 2-24, A-34 

r (correlation coefficient), 12-23 

r?, R? (coefficients of determination), 
12-23 

Radian angle mode, 1-11, 2-24, A-21 

radian notation ("), 2-24, A-34 

RAM ARCHIVE ALL menu, 5, 18-6 

rand (random number), 2-20, A-21 

randBin( (random binomial), 2-22, 
A-21 

Ranger, 14-18 
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randint( (random integer), 2-22, A-22 
randM( (random matrix), 10-13, A-22 
randNorm( (random Normal), 2-22, 
A-22 
random seed, 2-20, 2-22 ke 
RCL (recall), 1-16, 11-9 
reAdi (polar complex mode), 1-12, 
2-16, A-22 
Real mode, 1-12, A-22 
real( (real part), 2-18, A-22 
RealTme, 14-22 
RecallGDB, 8-20, A-22 
RecallPic, 8-18, A-22 
»Rect (to rectangular), 2-19, A-22 
rectangular form, complex numbers, 
2-17 
RectGC (rectangular graphing 
coordinates), 3-13, A-22 
recursive sequences, 6-6 
ref( (row-echelon form), 10-15, A-22 
reference#, 14-20 
Repeat, 16-12, A-23 
RegEQ (regression equation variable), 
12-22, 12-29, 18-4 
regression model 
automatic regression equation, 
12-22 
automatic residual list feature, 
12-22 
diagnostics display mode, 12-23 
models, 12-25 
relational operations, 2-25, 10-11 
Repeat, 16-12, A-23 
RESET MEMORY menu, 5, 18-9 
resetting 
all memory, 5, 18-9 
archive memory, 5, 18-7 
defaults, 18-6 
memory, 5, 18-6 
RAM memory, 18-6 
residual list (RESID), 12-22 
Return, 16-16, A-23 
root (**J), 2-6, A-35 
root of a function, 3-26 
round(, 2-13, 10-10, A-23 
row+(, 10-16, A-23 
*row(, 10-16, A-23 
*row+(, 10-16, A-23 
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rowSwap(, 10-16, A-23 

R>Pr(, R>PO( (rectangular-to-polar 
conversions), 2-24, A-23 

rref( (reduced-row-echelon form), 
10-15, A-23 


-S- 


2-Sampf Test (two-sample F-Test), 
13-22, A-24 
2-SampTInt (two-sample ¢ confidence 
interval), 13-19, A-24 
2-SampTTest (two-sample ¢ test), 
13-13, A-24, A-25 
2-Samp2Zint (two-sample 2 confidence 
interval), 13-18, A-25 
2-SampZTest (two-sample z test), 
13-12, A-25 
samples (# of), 14-22 
Scatter plot type (=), 12-31 
Sci (scientific notation mode), 1-10, 
A-25 
scientific notation, 1-7,1-10 
screen modes, 1-12 
second cursor (2nd), 1-5 
second key (2nd), 3 
seconds DMS notation ("), 2-23 
sector, 18-18 
Select(, 11-12, A-25 
selecting 
data points from a plot, 11-13 
functions from the home screen or 
a program, 3-8 
functions in the Y= editor, 3-7 
items from menus, 4 
stat plots from the Y= editor, 3-7 
Send( (send to CBL 2/CBL or CBR), 
16-22, A-26 
sending. See transmitting 
SendID, 19-6 
SendSW, 19-6 
Seq (sequence graphing mode), I-11, 
A-26 
seq( (sequence), 11-12, A-26 
sequence graphing 
axes format, 6-8 
CALC (calculate menu), 6-10 
defining and displaying, 6-3 
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sequence graphing (continued) 
evaluating, 6-10 
free-moving cursor, 6-9 
graph format, 6-8 
graph styles, 6-4 
moving the cursor to a value, 6-9 
nonrecursive sequences, 6-5 
phase plots, 6-13 
recursive sequences, 6-6 
setting sequence mode, 6-3 
selecting and deselecting, 6-4 
TI-83 Plus versus TI-82 table, 6-15 
tracing, 6-9 
web plots, 6-11 
window variables, 6-7 
Y= editor, 6-4 
ZOOM (zoom menu), 6-10 
Sequential (graphing order mode), 
1-12, A-26 
service information, B-12 
setting 
display contrast, 1-3 
graph styles, 3-9 
graph styles from a program, 3-10 
modes, 1-9 
modes from a program, 1-9 
split-screen modes, 9-3 
split-screen modes from a program, 
9-6 
tables from a program, 7-3 
SetUpEditor, 12-21, A-26 
shade above (4) graph style, 3-9 
shade below (k) graph style, 3-10 
Shade(, 8-10, A-26 
Shadey?(, 13-35, A-26 
ShadeF(, 13-36, A-27 
ShadeNorm(, 13-34, A-27 
Shade_t(, 13-35, A-27 
shading graph areas, 3-10, 8-10 
Simul (simultaneous graphing order 
mode), 1-12, A-27 
sin( (sine), 2-3, A-27 
sin’1( (arcsine), 2-3, A-27 
sine (sin(), 2-3, A-27 
sine regression formula, A-51 
sinh( (hyperbolic sine), 15-10, A-27 
sinh’ 1( (hyperbolic arcsine), 15-10, 
A-27 
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SinReg (sinusoidal regression), 12-27, 
A-28 
Smart Graph, 3-15 
sonic, 14-18 
sonic probe, 14-18 
sonic-time graph, 14-18 
solve(, 2-12, A-28 
Solver, 2-8 
solving for variables in the equation 
solver, 2-10, 2-11 
SortA( (sort ascending), 11-10, 12-20, 
A-28 
SortD( (sort descending), 11-10, 
12-20, A-28 
split-screen modes 
G-T (graph-table) mode, 9-5 
Horiz (horizontal) mode, 9-4 
setting, 9-3, 9-6 
split-screen values, 8-12, 8-16, 9-6 
square (2), 2-3, A-36 
square root (JQ), 2-3, A-37 
STAT CALC menu, 12-24 
STAT EDIT menu, 12-20 
stat list editor 
attaching formulas to list names, 
12-14 
clearing elements from lists, 12-12 
creating list names, 12-12 
detaching formulas from list 
names, 12-16 
displaying, 12-10 
edit-elements context, 12-18 
editing elements of formula- 
generated lists, 12-16 
editing list elements, 12-13 
enter-names context, 12-19 
entering list names, 12-11 
formula-generated list names, 
12-15 
removing lists, 12-12 
restoring list names L1-L6, 12-12, 
12-21 
switching contexts, 12-17 
view-elements context, 12-18 
view-names context, 12-19 
STAT PLOTS menu, 12-34 
stat tests and confidence intervals 
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ANOVA( (one-way analysis of 
variance), 13-24 
x’-Test (chi-square test), 13-21 
LinRegTTest (linear regression t ~~ 
test), 13-23 
1-PropZint (one-proportion z 
confidence interval), 13-20 
1-PropZTest (one-proportion z 
test), 13-14 
2-PropZint (two-proportion 2 
confidence interval), 13-20 
2-PropZTest (two-proportion 2 
test), 13-15 
2-SampF Test (two-sample F-Test), 
13-22 
2-SampTint (two-sample ¢ 
confidence interval), 13-19 
2-SampT Test (two-sample ¢ test), 
13-13 
2-SampZiInt (two-sample 2 
confidence interval), 13-18 
2-SampZTest (two-sample z test), 
13-12 
Tinterval (one-sample ¢ confidence 
interval), 13-17 
T-Test (one-sample ¢ test), 13-11 
Zinterval (one-sample z confidence 
interval), 13-16 
Z-Test (one-sample 2 test), 13-10 
Stats input option, 13-6, 13-7 
STAT TESTS menu, 13-9 
statistical distribution functions. See 
distribution functions 
statistical plotting, 12-31 
Boxplot (regular box plot), 12-33 
defining, 12-34 
from a program, 12-37 
Histogram, 12-32 
ModBoxplot (modified box plot), 
12-32 
NormProbPlot (normal probability 
plot), 12-33 
Scatter, 12-31 
tracing, 12-36 
turning on/off stat plots, 3-7, 12-35 
viewing window, 12-36 
xyLine, 12-31 
statistical variables table, 12-29 
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stdDev( (standard deviation), 11-18, 
A-28 
Stop, 16-16, A-28 
Store (>), 1-14, A-28 
StoreGDB, 8-19, A-28 
StorePic, 8-17, A-29 
storing 
graph databases (GDBs), 8-19 
graph pictures, 8-17 
variable values, 1-15 
String>Equ( (string-to-equation 
conversions), 15-8, A-29 
strings, 15-3 - 15-9 
concatenation (+), 15-6, A-38 
converting, 15-7, 15-8 
defined, 15-3 
displaying contents, 15-5 
entering, 15-3 
functions in CATALOG, 15-6 
indicator ("), 15-3 
length (length(), 15-8, A-13 
storing, 15-5 
variables, 15-4 
student-t distribution 
probability (tedf(), 13-30, A-29 
probability density function (tpdf(), 
13-29, A-30 
sub( (substring), 15-9, A-29 
subroutines, 16-16, 16-23 
subtraction (-), 2-3, A-38 
sum( (summation), 11-18, A-29 
system variables, A-50 


-T= 


TABLE SETUP screen, 7-3 
tables, 7-1 — 7-6 
description, 7-5 
variables, 7-3 — 7-5 
tan( (tangent), 2-3, A-29 
tan”1( (arctangent), 2-3, A-29 
tangent (tan(), 2-3, A-29 
Tangent( (draw line), 8-8, A-29 
tangent lines, drawing, 8-8 
tanh( (hyperbolic tangent), 15-10, 
A-29 
tanh"1( (hyperbolic arctangent), 15-10, 
A-29 
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ATbI (table step variable), 7-3 
ThiStart (table start variable), 7-3 
tedf( (student-t distribution 
probability), 13-30, A-29 
technical support, B-12 
Temperature, 14-18 
Temp-Time, 14-18 
TEST (relational menu), 2-25 
TEST LOGIC (Boolean menu), 2-26 
Text( 
instruction, 8-12, 9-6, A-29 
placing on a graph, 8-12 
Then, 16-9, A-11 
thick (4) graph style, 3-9 
TI-82 
link differences, 19-13 
transmitting to/from, 19-6, 19-7, 
19-8 
TI-83 Plus 
features, 17, 18 
keyboard, 2, 3 
key code diagram, 16-21 
Link. See linking 
menu map, A-39 
TI Connect/TI-GRAPH LINK, 19-5 
Time axes format, 6-8, A-30 
time value of money (TVM) 
calculating, 14-7 
C/Y variable (number of 
compounding periods per year), 
14-15 
formulas, A-54 
FV variable (future value), 14-15 
I% variable (annual interest rate), 
14-15 
N variable (number of payment 
periods), 14-15 
PMT variable (payment amount), 
14-15 
PV variable (present value), 14-15 
P/Y variable (number of payment 
periods per year), 14-15 
tvm_FV (future value), 74-8, A-31 
tvm_I% (interest rate), 14-8, A-31 
tvm_N (# payment periods), 14-8, 
A-31 
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time value of money (continued) 
tvm_Pmt (payment amount), 14-7, 
A-31 
tvm_PV (present value), 14-8, A-31 
TVM Solver, 14-5 
variables, 14-15 
Tinterval (one-sample ¢ confidence 
interval), 13-17, A-30 
tpdf( (student-t distribution 
probability density function), 
13-29, A-30 
TRACE 
cursor, 3-18 
entering numbers during, 3-19, 4-8, 
5-6, 6-9 
expression display, 3-14, 3-18 
Trace instruction in a program, 
3-19, A-30 
transmitting 
error conditions, 19-9 
from a TI-73 to a TI-83 Plus, 19-15 
from a TI-82 to a TI-83 Plus, 19-13 
from a TI-83 Plus to a TI-78, 19-14 
items to another unit, 19-8 
lists to a TI-82, 19-5, 19-12 
stopping, 19-8 
to an additional TI-83 Plus, 19-10 
lists to a TI-73, 19-14 
lists to a TI-83 Plus, 19-15 
T (transpose matrix), 10-12, A-34 
transpose matrix ("), 10-12, A-34 
TRIGGER, 14-27 
trigonometric functions, 2-3 
T-Test (one-sample t test), 13-11, 
A-30 
turning on and off 
axes, 3-14 
calculator, 1-2 
coordinates, 3-14 
expressions, 3-14 
functions, 3-7 
grid, 3-14 
labels, 3-14 
pixels, 8-16 
points, 8-14 
stat plots, 3-7, 12-35 
tvm_FV (future value), 14-8, A-31 
tvm_I% (interest rate), 14-8, A-31 
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tvm_N (# payment periods), 14-8, 
A-31 

tvm_Pmt (payment amount), 14-7, 
A-31 “0 

tvm_PV (present value), 14-8, A-31 

two-proportion 2 confidence interval 
(2-PropZInt), 13-20, A-20 

two-proportion z test (2-PropZTest), 
13-15, A-20 

two-sample F-Test formula, A-53 

two-sample ¢ test formula, A-54 

two-variable statistics (2-Var Stats), 
12-25, A-31 

Type: Bar or Meter, 14-20 
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UnArchive iz, 1-15, 18-10, A-31 
ungrouping, 18-13 

units, 14-20 

u sequence function, 6-3 

user variables, A-50 

uv/uvAxes (axes format), 6-8, A-31 
uw/uwAxes (axes format), 6-8, A-31 


-V- 


v sequence function, 6-3 
1-Var Stats (one-variable statistics), 
12-25, A-31 
2-Var Stats (two-variable statistics), 
12-25, A-31 
value operation on a graph, 3-25 
variables 
complex, 1-13 
displaying and storing values, 1-15 
equation solver, 2-10 
graph databases, 1-13 
graph pictures, 1-13 
independent/dependent, 7-5 
list, 1-13, 11-3 
matrix, 1-13, 10-3 
real, 1-13 
recalling values, 1-16 
solver editor, 2-9 
statistical, 12-29 
string, 15-4, 15-5 
test and interval output, 13-27 
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types, 1-13 

user and system, 1-14, A-50 
variables (continued) 

VARS and Y-VARS menus, 1-22 
variance( (variance of a list), 11-18, 

A-31 

variance of a list (variance(), 11-18, A-31 
VARS menu 

GDB, 1-22 

Picture, 1-22 

Statistics, 1-22 

String, 1-22 

Table, 1-22 

Window, 1-22 

Zoom, 1-22 
Vertical (draw line), 8-6, A-31 
viewing window, 3-11 
Volt, 14-18 
Voltage, 14-18 
Volt-Time, 14-18 
vw/uvAxes (axes format), 6-8 


-W- 


w sequence function, 6-3 
warranty information, B-13 
Web (axes format), 6-8, A-31 
web plots, sequence graphing, 6-11 
While, 16-12, A-32 
window variables 
function graphing, 3-11 
parametric graphing, 4-5 
polar graphing, 5-4 
sequence graphing, 6-7 


sy 


XFact zoom factor, 3-24 
x-intercept of a root, 3-26 
xor (Boolean) exclusive or operator, 
2-26, A-82 
x" root (**/), 2-6 
xyLine (-~) plot type, 12-31 
AX window variable, 3-12 
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YFact zoom factor, 3-24 
Y= editor 
function graphing, 3-5 
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parametric graphing, 4-4 
polar graphing, 5-3 
sequence graphing, 6-4 
Y-VARS menu 
Function, 1-22 
Parametric, 1-22 
Polar, 1-22 
On/Off, 1-22 
AY window variable, 3-12 


SL5 


ZBox, 3-20, A-32 
ZDecimal, 3-21, A-32 


zero operation on a graph, 3-26 


Zinteger, 3-22, A-32 


Zinterval (one-sample z confidence 


interval), 13-16, A-32 
zoom, 3-20 — 3-24 

cursor, 3-20 
factors, 3-24 
function graphing, 3-20 
parametric graphing, 4-8 
polar graphing, 5-6 
sequence graphing, 6-10 
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ZoomFit (zoom to fit function), 3-22, 
A-33 

Zoom In (zoom in), 3-21, A-32 

ZOOM menu, 3-20 

ZOOM MEMORY menu, 3-23 

Zoom Out (zoom out), 3-21, A-32 

ZoomRcl (recall stored window), 
3-28, A-33 

ZoomStat (statistics zoom), 3-22, 
A-33 

ZoomSto (store zoom window), 3-23, 
A-33 

ZPrevious (use previous window), 
3-23, A-33 

ZSquare (set square pixels), 3-21, 
A-33 

ZStandard (use standard window), 
3-22, A-33 

Z-Test (one-sample z test), 13-10, 
A-34 

ZTrig (trigonometric window), 
3-22, A-34 
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TI-83 Plus Guidebook Application Examples 


Quadratic Formula Page 6 

Box with Lid Page 9 
Coin Flip Page 2-2 
Graphing a Circle Page 3-2 
Path of a Ball S Page 4-2 
Polar Rose Page 5-2 
Forest and Trees Page 6-2 
Using Web Plots to Illustrate Convergence Page 6-12 
Predator-Prey Model (Phase Plots) Page 6-13 
Roots of a Function Page 7-2 
Drawing a Tangent Line Page 8-2 
Exploring the Unit Circle Page 9-2 
Solving a System of Linear Equations Page 10-2 
Generating a Sequence Page d 1-2 
Pendulum Lengths and Periods Page 12-2 
Daylight Hours in Alaska Page 12-28 
Mean Height of a Population Page 13-2 
Calculating Outstanding Loan Balances Page 14-11 
Financing a Car Page 14-3 
Computing Compound Interest Page 14-4 
Using the CBL/CBR application Page 14-16 
Volume of a Cylinder (Program) Page 16-2 
Comparing Test Results Using Box Plots Page 17-2 
Graphing Piecewise Functions Page 17-4 
Graphing Inequalities Page 17-5 
Solving a System of Nonlinear Equations Page 17-6 
Sierpinski Triangle (Program) Page 17-7 
Graphing Cobweb Attractors Page 17-8 
Guess the Coefficients (Program) Page 17-9 
Graphing the Unit Circle and Trig Curves Page 17-10 
Finding the Area Between Curves Page 17-11 
Parametric Equations: Ferris Wheel Problem Page 17-12 
Fundamental Theorem of Calculus Page 17-14 
Computing Areas of Regular N-Sided Polygons Page 17-16 
Computing and Graphing Mortgage Payments Page 17-18 


Sending Variables (Using Communication Link) Page 19-2 
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